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EXPERIMENTAL STRESS ANALYSIS 
R. H. TRATHEN 
PROFESSOR IN MECHANICS, RENSSELAER POLYTECHNIC INSTITUTE, TROY, N. Y. 
G. H. LEE 
PROFESSOR AND HEAD, DEPARTMENT OF MECHANICS, RENSSELAER POLYTECHNIC INSTITUTE, TROY, N. Y. 
INTRODUCTION sional stabilitv, fatigue characteristics, stress corrosior oO me 
Ho ultimate aim of the science of mechanics is the complete tion a few, are well known 
rationalization of a problem In the field of stress analysis Temperature In many problems the temperature Tange ; 
such an approach is often impossible Uneertainties exist temperature gradient, or both, must be given careful consid 
h may invalidate an analysis because the basic assumptions, ton The properties of the material may or may not be know) 
which the analysis is based, are not all-inclusive Ditfer- for the conditions which will be encountered 
es between eal ulated and netual stresses result Trom one o1 Load Nd The actual load which may be Imposed ma be u 
of the following: known Under such circumstances, we must admit that ¢ 
he material ts assumed to be homogeneous and isot opr If the lated stresses are really estimated and not true stresses 
ensions of the stressed solid are large in COMPArison with the Vature of the Loading Many of the equations devel ped | 
of a single ervstal, the assumption of homogeneity is wat analytical solutions are based on the assumption that the load is 
ed If the ervstals are oriented at random the material mat gradually appled Anv dvnamic effects caused by the lo v 
msidered to be Isotrople In certain problems the size of the Introduce ertain imponderables Assumed Varliitions nm rhe 
is not large in comparison with that of an individual ervsta nature or in the area of application of the load may d error 
hanieal operations such as rolling or forging may vield a ous results in an analysis 
erred orientation resulting In a state of anisotropy Contis [ In the analvsis of many. structures” the ‘ 
he material assumed to obey Hooke’s Law Instruments tinuity is estimated and the analysis pursued on the basis o 
ble of measuring extremely small displacements have been the assumed conditions. If there is a variance betwee tu 1 
eloped and, with precise Instrumentation, 1f 1s noted that the assumed conditions we must expect that actual stress will differ 
imed linear relationship between stress and strain is non- from caleulated stresses. 
tent for certain materials The afore-mentioned factors, and there are others, must be 
he defo mations are assumed to be small Many problems are carefully considered if we are to arrive at i Satistactory ithe 
wh a nature that this assumption is not consistent with the economical design. If we neglect such factors, in order to pern 
1 mathematical solution, will the results be valid? We, as en- 
Viress Concentrations If stress concentrations, due either to a pincers, must clearly see that mathematies cannot remove the 
ontinuity of loading or of the boundary, are present, the uncertainties involved in the assumptions which permitted the 


i} analysis will not predict the maximum. stress in the region 
he discontinuit, If stress concentrations occur in a material 
h behaves in a ductile manner, the stress concentration will 
relatively unimportant, for statie loading. For alternating 
dynamie loadings the stress concentrations must be known 
materials which exhibit a brittle type ol behavior, stress con- 
trations must be considered for all types of loading. 

csidual Stresses. leven in the instances in which the previous 
ory of a structure is known, which is very rare, the analytical 
roaeh to residual stress determination is definitely limited. 
e these residual stresses are frequently of importance, the 
erimental methods of stress determination must be emploved 


desirable and undesirable effects of residual stress in dimen- 


aa 


problem to he brought within the realm Ol i formal 


The results are as good as the a@ssurmptlons no more, no less 


These statements are not meant to imply that formal anulvses 
ire worthless. Far from it—it is an extremely powerful approach 
to the solution of many stress distribution problems (Analvses 
based on the formal theory of elasticity have aided immessura 


in the study of the behavior of materials. 


The techniques developed in experimental elasticity mus ( 
looked Upon as additional tools whi h, ll used intelligent ill 
supplement the knowledge obtained from imathematical ana S18 


kexperimental elasticitv is not a panacen It n be used, how 
} 


ever, to extend our knowledge of the behavior of materials under 


stress and perhaps in the final analvsis. eventua supp the in- 
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formation Which will permit a more realistic mathematics! solu- 


Stress problems 


THE PRESENT 


Alth ugh exXperlmental elasticity has alwavs been cor sidered. 


with the formal theory o! elasticity, ii- 


the technique and instrumentation fields 


3 id deve hoped 


which have 


ees ' 


occurred within the past twenty-five years, have centered a con- 


Sliierutole ittention on experiment il methods 


amount ol 


Well-estaublhished ined proved procedures have been evolved. 
ind more or less standardized equipment and instrumentation 
commerciall iVailable Methods in common use mav be 
broadly listed as follows 
Deformeter Method Deformeter methods are of particular 


AL model, 


ted that the 


use in the study of statically indeterminate structures 


eardboard or celluloid. so construc 


usuall made © 


stiffmess of the model is proportional to that of the prototvpe 


rit  SUbecte it any desired section to known translations 


The deflected shape of the model is then 


and a howl Ootutiol 


the influence line for the force on couple which pro- 


duces the translation or rotation The Begg’s deformeter is tvpi- 
eal of this pe of equipment 
VWech ( \ n Gage hese gages, which may be ob 
tuined commercially in various gage lengths, are really displace 
ment puyes Pypical of those in common use are the Huggen- 
berger tensometer, the Porter-Lipp, and the Berry strain gage 
VWeche al-Optical Strain Gages The noteworthy example ol 


his oer piuge is that developed by Dr. L. B. Tuekerman of the 
Nation i Bure: tof Standards This gage is rugged Im construc- 
tion and mia be obtammed in relativel short gage lengths. It 
has a high gree of precision which warrants its use as a Ccompari- 
Son stamaarad i ablorations 
Ble ‘ n Crag These mav be of the « ipacitance Indu 

tines a! ePSISTHrice tv py. The bonded Wire resistance strain 
gige Is probal he most commonly emploved. This gage is 
helt in wert ¢ © mount, and is quite reliable The neces- 
sary instrumentation, for either static or dvnamic applications 
Is comme! il Valilable 


‘ liscovered 


Photoela Chis method is based on a prinerp 


Brewster in 1912. He 


li DASSINYG 
sotropr solid suffered a double re 


observed that light in 


ition when 


the sola wa ~Tressed Photoelasti 11 is supp lie | to two limer 
sional } roblems has now reached a high state OF perfection ma 
ertain problems involving three-dimensional stress states have 
also been successfully attacked using this method 

Brittle Lacque Strain-sensitive brittle lacquers have beer 
developed snd re commercially available This lacque r, when 
sprayed ot 1eture and aged properly, will crack as the strue- 
Lure is orte inder load The crack pattern vields qualit i- 
Live Thad, Unite il'é fully controlled conditions quantit itive In- 
formation on the stress field. The cracks occur along normals to 
the principal tensile strain directions 


ial devices are available, commercially, for 


ira ‘| ‘ sper 


irement of quantities such as force, pressure, velocity 


and acceleration. The sensing element very often consists of 
specially designed electrical circuits which provide a voltage or 


ch is proportional to the quantity being meas- 


ured 

The Analo Very often the characteristics of two or more 
physi phenomena can be expressed in exactly the same mathe- 
matical form. Such physical systems are said to be analogous 


The membrane analogy used in the study of pure torsion is a good 


] f 


example electrical analogies for the torsion of bars having a 


ircular CTOSS SeC IOI have been applied successfully 


varying 


The electrica analogy has also been used to determine stress 


eentration tauctors tor cireulal shafts of two dinmeters con- 
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nected by a circular fillet. It is also feasible to represent th: 


general elastic stress field by a system of electric net 
Mlectric network analogies have also been applied to the 
tion of pin-connected frameworks both of the statieal) 
minate and statically indeterminate type. The analog ap; 
has been emploved in the design of many modern compute 

Other Devices. The electronie micrometer, 2 vacuum 


which the plate may be displaced relative to the grid, and ¢ 


ferential transformer, which gives a voltage output propo ¢ 
to the motion of the movable core, are useful for displa ‘ 
| 


measurements The photoelectric strain gage and. the 


interferometer serve the same purpose, The latter may 


isa calibration standard. : 

\ large portion of the experimental information wl Li 
being taken today is recorded automatically. Much of t s 
formation is recorded in the form of oscillographic records. ‘| ir 
compiling of point-by-point information from = such re le 
indeed a tedious and trving process and has led to the di e475 
ment of several icrms of mechanical and electrical analyze 

Within relatively recent Vvears, @ pneumatic instrumer 3 0 
been developed and applied as the amplification element it . 
pages, Inspection gages, flatness gages, ete. The magnif RAI 
ind sensitivity are both very high and the calibration of t k 
tem is quite stable. In terms of pressure changes, measu , 
inches of water, magnifications of the order of 30,000 have ; 


obtained with no mechanical leverage used. Excellent 


have been obtained in strain measurements in which gage 


ol ginch and less have been emploved \ 
Cat 
THE FUTURE 
We may reasonably expect improvements in all existing 
ods and instrumentation. The use of the analogies 
come more common \ strain-sensitive paint, which will! 
the rapid study of stress fields by using a probing techniqu 
no doubt, he developed within the next decade Tnere st 
tention will be viven to the methods used in measuring tel 
ture and temperature gradients because of the pressing ne¢ 
knowledge of the properties of materials at elevated ter 
tures. Such information is demanded by activities in the —— 
Ol atomic energy, jet engines, and gas turbines. Short ipre The t 
certain critical materials, vital to our national welfare, may s rhe 
the motivation for increased activity. oF 
At present we can see no plateau upon which this brat ais 


rest, We can be certain the ascent may be 


“( lence Can 


ated by the proper correlation of theoretical and expe! 


studies. 
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Communications 


Concerning AMR 6, Rev. 816 (March 1953): J. R. M. Radok, 
The theory of general instability of cylindrical shells 

The second part of this review reading: “Starting with a double 
Fourier series, ete.,’’ is not correct. In fact, the order of the de- 
minant depends only on the number of reinforcing members in 
he evlinder. The theory is not only simple in principle but also 
ipplication, and the conclusion drawn by Marguerre that no 
ther applications were given because of the complexity of the 
ory is unjustified. The reason was that I personally was not 
terested in numerical application at the stage when the paper 
< written. This paper was presented at Istanbul and I indi- 
ed there that application of the same ideas to rectangular 
tes leads much more quickly and more easily to results ob- 
ed by In the 
intime, I have written up this work in another report to be 


J. R. M. Radok, Australia 


the energy method some years ago by Cox. 


lished shortly. 


Concerning AMR 6, Rev. 1366 (April 1953): R. W. Haywood, 
The thermodynamic properties of saturated water 
The review incorrectly infers that Callendar’s equation for the 
halpy of saturated water is used to prove a graphical represen- 
ion of water properties on the temperature-entropy plane. 
Hluvwood's proof of the representation is more general than 
previously used and is developed without recourse to any 
relation such as the Callendar equation. 


W. HH. 


Mrleal 


USA 


toberts, Jr., 
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Concerning AMR 6, Rev. 1815 (June 1953): J. L. Lubkin and Y. 
L. Luke, Frequencies of longitudinal vibration for a slender rod of 
variable section 

The following typographical errors appeared in the above re- 
view: 


(a) Line 3 of the review should read 


eho Se th he. 


(b) Formula in second line after frequeney equation should 


read 
... for (L,/Le)/(1 + L,/Le) = 
(c) The next line (3rd after frequency equation) should read 
.and [A(L, + Le A(O A(Q) = 1(1/3)1 


Concerning AMR 6, 1859 ( June 1953): A. Kuhelj, Contribution to 
the theory of elasticity of shells 

The purpose of my paper was to show in an independent man- 
ner that Love’s expressions for strain components in a shell are 
correct, although some doubts were raised against them (W. R 
Osgood and J. A. Joseph, AMR 4, Rev 1509). It follows from 
my results that generally accepted expressions for some of the 
components of the rate of rotation are not consistent with original 
suppositions and they must be changed. The last part of the 
above paper shows that many terms can be omitted in an en- 
gineering treatment of thin shells and that the resulting equa- 
tions for evlindrical shells simplify the numerical work considera- 


bly. A. Kuhelj, Yugoslavia 


Concerning AMR 6, Rev. 2749 (September 1953 
The author’s name should be listed as Gerard, G. 


Theoretical and Experimental Methods 


(See also Revs. 3641, 3650, 3665, 3682, 3785, 3791, 3818, 3819, 
3858, 3884, 3909, 3927, 3938) 


©3622. Timoshenko, S. P., History of strength of materials, 
New York, Toronto, London, MeGraw-Hill Book Co., Ine., 1953, 
$10. 

This informal book is written for engineering students 


x + 452 pp. 
Who 
have had a first course in strength of materials and in structures 
It is planned to stimulate the student’s imagination and interest 
by recounting briefly in intermixed form the history of the sub- 
ject and the lives of many of the great men associated with its 
bits of information are scattered 


development. Fascinating 


throughout the book. For example, Professor Timoshenko men- 
tions that a room capable of containing 2000 students was used 
for Galileo’s lectures, and he also shows a picture of the living 
room of Galileo’s villa. The reader is impressed over and over 
again with the early age at which most of the great figures began 
contributing to science and with the interchange of knowledge 
between countries. 

Although both the theory of elasticity and the theory of strue- 
tures are discussed in considerable detail, only those portions are 
included 
strength of materials today. 


which Professor Timoshenko considers relevant to 


Presentation of results in a manner 
clear and directly useful to the engineer is repeatedly praised and 
its absence strongly decried. This probably accounts for the 
omission of names such as Volterra and Somagliana and makes the 
chapters on the history of elasticity appear unbalanced whet 
taken out of 

Unfortunately, also, the reader cannot learn from the most 


eareful reading of the book that, directly or indirectly, 


context. 


most © 
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wort inh all branches Ol applied mechanics Ll) the 


trie present 
United States is due to the teaching of Professor Timoshenko. So 


Pykiany people ind institutions are included however, that a 


listing would far exceed available space, and the coverage of top- 
es is broad enough to include retaining walls, suspension bridges 


ind ships, us We I] as mechanics und testing ol materials 


D. C. Drucker. USA 
3623. Bellin, A. I., Non-autonomous systems, Advances in 
ippl. Mech. II, 295-320, 1953 \cademic Press, Inc., N.Y. 


\ survey 1s given of recent methods for the study of nonlinear, 


nonautonomous§ differential second order i = 


F(z, 2,1 iF (2,41 


gained by determining certain gross charac 


equations ol 
is periodic in /, considerable insight into 
the solution can be 
teristics in the phase plane, even if F(x, @, ¢) is severely nonlinear 
This can be done with topological arguments, resulting in im- 


portant conclusions about the stability of periodic solutions 


Svstems of class D, defined by Levinson and hav lng the property 


lim sup (t - 2s R?, are studied in some detail These sys- 


large displacements and large velocities 
The 


erely nonlinear equations w& + f(a 


tems sre dissipative tol 
und oceur in many problems in engineering and physics 
inalysis is applied to the ser 


Zr KET + @ 


Loos, USA 


Fa(sin wt), & + a? dir, w. k, e, t), and 


] - Mm > Cos D I] q 


3624. Martin, M. H., A generalization of the method of 
separation of variables, /. rational Mech. Anal. 2, 2, 315-327, 
1953 

Author first shows that elements of two subsets, Wa) and 
V(y), satisfy 22 « YVe= 0 for allz e M, y € N, if and only if 
Ww C8. Cor. where S, and 7’, are orthogonal linear subspaces of 


respective with p + q¢ = n. He then sets the 


} dimensions P, q, 


problem of finding solutions of the two-dimensional Laplace 
equation Vu Q of the general form. wu eX Vy Ol 
what is the same thing, of the form u = u|/ N(x - Viy = u(l 
He shows next that Y and } must satisfy 2, aay Ne 0, where 
is a function of derivatives of V(r), and contains ce 


rivatives of } But then a wnd ja Must be contained i 


orthogon: | subspace sol Kk, ind this property Is used to derive all 
ind wl ind hence to find 


USA 


possible combinations of X ) 


ill solutions of the desired torm R. Kk. Gaskell 


©3625. Lappo-Danilevsky, J. A., Systems of linear differential 
equations {Systemes des équations différentielles linéaires|, 


; New York 
204 pp. S10 


The three volumes under review consist, for the most purt. ot! 


vols. I, II, III Chelsea Publ. Co 


1953, xiv + 253 pp.; 


bound NAS OF vol 


20S pp 


the scientific material on systems of linear differential equations 


left by the author after his death in 1931. The task of preparing 
Professor \ 


Krilov 


this material for publication was carried out by 


Smirnoff and his collaborators, N. Kotchine and \ 


In the first volume, the author develops the genet! il theorv of 


functions of matrixes. Starting with fundamental definitions 


there are considered, in suecession, analytic functions of a varia- 


ble matrix, of several variable matrixes, and of a denumerabl 


set of matrixes. The volume ends with the algorithmie solution 
of the regular proble m of Poincaré and the stud of a system ol 


linear ditferential equations in the neighborhood ot an irregular 
singular point 
memoirs devoted to di 


The second volume consists of four 


ferential substitutions, the theorv of matrixes satisfving systems 
of differential equations with arbitrary rational coefficients, the 
linear dif 


and the 


construction of a monodromy group of a system of 


ferential equations with arbitrary rational coefficients, 


analy tic continuation of series of compositions 
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The third and last volume treats of integral equatio 
problem of Riemann for Gauss’s system, the algorithmic s 
of Riemann’s problem, and several additions to the theory 
lar systems 

Systems of linear differential equations have always pl 
important rolé in the solution of significant physical pri 
The theory of such S\ stems is treated with elegance and ge! 
bv the author, and his contributions constitute an ly 
addition to the field of differential equat ions. 

Ek. J. Seott, Us 


3626. Johnson, W. E., Analysis of stiff equations, 
Wise., Nav. Res. Lab., CM-777, 27 pp., Feb. 1953. 

In this paper, a class of first-order differential equations, t 
The solu 
are characterized with regard to their qualitative behavir 
They fall into 
Some of the results lead to numerical sc} 


us stiff equations, is investigated mathematically. 


large values of the independent variable. 
distinct classes. 
that may be of practical use for computing a certain so 
which varies slow ly ina relative sense. 


From author’s sum: 


3627. Nitsche, J., On discontinuities of the derivatives 
solutions of quasi-linear systems of hyperbolic differential e 
rational VWech tnal. 2, = 29] 297, 153 . 


Discontinuities are propagated along characteristics 


tions (in German), ./. 


case of nonlinear as well as in that of linear differential equ 
the latter case, the 


an ordinary differential equation from which it 


whereas, however, in discontinuities 
Sautisly 
that these discontinuities cannot vanish along a characteris 
Riceath equation may occur in nonlinea problems. It 
cluded that infinite values for the discontinuities (Jump int 
ties) may ay expected at certain points of the character 
nonlinear differential equatl ms. 

These general results are applied to the equations ol pl 
symmetric stationary 


rotationally lsentropie irrotational 


sonic flow W. Freiberger, Aust 
3628. Koenig, J. F., On the zeros of polynomials and the d: 


gree of stability of linear systems, J. appl. Phys. 24, 4, 47| 
\pr 1953 


Papen gives theorems relating to location of zeros ot 3 
complex poly nomials in any sector of the complex plane. I 
are based on Routh-Hurwitz and allied theorems. Thus 
the characteristic equation of a linear physical system, 1 | 


to te chniques for adjusting coefficients of equat 


Ive ise 


that its roots guarantee stable motion Y. L. Luke, ' 

3629. Williams, E. J., and Kloot, N. H., Interpolation 
series of correlated observations, Austral. J. appl. S« 
1-17. Mar. 1953 


Three formulas are derived for estimating the values 


measured members of a series when alternate values are ki: 
Method is applied to an investigation of variation of densit 
of crushing strength in short strips cut from a certain 

that 


methods Ss 


maple wood. Reviewer beheves engineers would 


graphical interpolation Kolupaila, Us 


3630. Temple, G., Theory of generalized convergence 


generalized functions and its applications in mathematical p! 3 
ies (in French), R.C. Mat. appl. (5) 11, 1-2, 1952 = Cor lytic 
Ric. no. 356, 12 pp 1953. r 


The object ol this memoir Is to eXpress the theory of dist 
tions invented by Laurent Schwartz in terms of two new notl 


that of generalized convergence and that of genernlized 
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with the goal of facilitating its applications to mathe- 
The new theory (is | applied to certain typical 


To the theory of the “‘finite 


il physics. 

ques of mathematical phy sics: 

‘of a divergent integral and to the theory of the Fourier in- 

It [is] employed also to obtain the fundamental theorems 

tential theory and of the theory of linearized, supersonic 
From author’s summary by M. Shinbrot, USA 


631. Gelfand, I. M., Lectures on linear algebra [Lektsii po 
noi algebre], 2nd ed., Moscow-Leningrad, 

-Teor. Lit., 
ithor’s lectures at Russian universities form the basis of this 
Methods 


near algebra become more and more important not only in 


Gosud. Izdat 


1951, 252 pp. 
ent book containing 4 chapters and 2 appendixes. 


mathematies but also in various branches of technical 


e (variational principles of mechanics, electricity, bound- 

value problems, etc.), and Gelfand’s book gives an excellent 

sduection to this objective. Although perfectly rigorous from 
ithematical point of view, volume is presented so as to muke 
eading easy for engineers. 

fhe first chapter constitutes an accurate foundation of the 
ry of n-dimensional affine and Euclidean spaces. Linear, 
ear, and quadratic forms present a fine and valuable appli- 
nn of foregoing abstract theorems and deductions. 

he second main part is of special importance in applied muathe- 
ics and engineering, giving a careful treatment of linear trans- 


Here, 


fundamental 


‘tions an engineer can find complete information 


it such questions as characteristic vectors, 


nvalues and their extremal properties, ete. The following 

on explains the useful coneept of canonic form of a linest 
formation and, bevond this, theory of A-matrixes. 

ourth chapter presents elements of such profound questions 

olylinear functions, general concept of tensor in abstract 
es, etc. 

he engineer's attention Is also called to appendixes containing 
important numerical methods of linear algebra (e.g., evalua- 
of characteristic polvnomials, computation of eigenvalues 

Iferation, elements of the disturbance method, and others 

he volume is highly recommended to mathematicians, phvsi- 


and computing engineers V Vodieka, Czechoslovakin 


3632. Ludeke, C. A., and Morrison, C. L., Analog computer 
ments for solving nonlinear differential equations, /. app/ 
. 24, 3, 243-248, Mar. 1953 
Phe compute! described here consists of electromagnetic coils 
h produce a sinusoidal motion, a cam-driven potentiometer, 
a photoelectric arrangement to introduce nonlinearities. 
is for the potentiom«e ter and masks for the phototube shutter 
be eut to fit each nonlineat problem. The svstem seems 
ible of solving equations of the type 6 } aé 1 f(t) d(6 0, 
vided @ is monotonic and f and @ are smooth enough for the 
sical limitations of the svstem. The paper does not state 
se limitations, nor the reasons for preferring the devices 
sen to others that would represent the same type of equation 
hows diagrams of severul special CASES that h: ve been solve d, 
states that several such devices can be connected to solve 


tems of simultaneous differential equations. 


3633. Davis, P., Errors of numerical approximation for ana- 
lytic functions, J. rational Mech. Anal. 2, 2, 303-313, 1953. 
Che error due to the use of many formulas of approximation 
be regarded as linear functionals. By the use of the Riesz 
resentation of bounded linear functionals and the utilization 
Hilbert spaces of analytic functions of one and two variables, a 
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general method of wide applicability is deduced which provides a 
“best possible’’ estimate of error in terms of a norm of the fune 
tion to which the numerical process is being applied and a norm of 
Methods are 


tion or estimation of both the function and functional norms In 


the given linear functional. given for the caleula 


iddition, the functional norms for several types of numerical in 


} 


tegration, a Lagrange interpolation formula, and the five- and 


nine-point rules for approximation of the Laplacian are computed 
practical utilit 


USA 


The method is of both theoretical interest at 
( Saltzer, 


3634. Tollmien, W., Remarks on error estimation for the 
Adams interpolation method (in German), ZA. MM 33,4, 151 155 
Apr. 1953 

Note outlines a 
source, 18, 83-90, 


that partially overlapping interpolation polynomials which have 


correction to suthor’s earher 


1938 


papel title 
Method takes to account the fret 
the same function values and same first derivatives at the com 
mon station points may have different second derivatives at these 
sume 


points Practical application and comparison with other 


erro! hounds are deferred to another oceasion. 


S. H. Crandall, USA 
©3635. Thomas, T.S.E., Physical formulae, London, Methuen 
W 0. ta: New York, John Wiley & Sons, Inc., 1953, Vil 


118 pp., 7 diagrams. $2 

This collection of formulas of classical physics is, according to 
the preface, intended for the student and the worker in physics 
and engineering. The contents are 
I. Mathematics and statistics: II. 
Hvdrostaties and hydrodynamics : Fy 
VI. Acoustics and Fourier Series; 
Light; IX. Electricity and magnetism; X 

The formulas are 


divided into 10 chapters: 
Mechanics; ITI Hvdraulies 
lasticitv; \ 
VII. Heat; 


eleetronies 


General 
phy SICS | VIII 
, in general well selected, and the booklet wi 


prove advantageous for the student However, reviewer is 


skeptical of its usefulness for the practical worker 1n physics and 
engineering because of the limited number of formulas, the lack 
ol graphical re presentations and the absence of numerical data 
\ few references to more extensive handbooks and textbooks nt 
the end of each section would have increased the usability 

As to reliability, reviewer checked chap. VI in detail and found 
one formula incorrectly stated (formula for Helmholtz resonator 


hort neck). Spot 


applies for the long and not, as stated, for the 
checks in other chapters revealed some insignificant misprints 


H. L USA 


Oestreicher 


3636. 
and of the transformation from Cartesian to polar coordinates. 
Tables of the functions In z, arctg x, '!/.In (1 + x”), (1 

Desyatiznachnie tablitsi logarifmov kompleksnikh chisel i pere- 
hoda ot dekartovikh koordinat k polyarnim. Tablitsi funktsii 
in 2, arcte z, 1/2 In (1 + 2?) (1 + 2 Moscow, 
\kad. Nauk SSSR, 1952, 116 pp., 10.80 rubles, 


These tables contain In 2, for x 10, and 15 In (1 


Ten-place tables of logarithms of complex numbers 


Izdat 
l plate 
0(0.001 


arctan x, and (1 + .2?)'/?, for ur 0(0.001)1, all with ten decimal 
places. Both first and second differences are listed. An insert 
contains !/er(l — x) for x = 0(0.001 )1, 4D for use in quadratic In 


terpolation, as well as In 10", n = 1(1)25, 12D. 


Courtesy of Mathematical Reviews 


3637. Pipes, L. A., An operational analysis of traffic dy- 
namics, J. appl. Mech. 24, 3, 274-281, Mar. 1953. 

iquations of motion for line of n vehicles, whose movements 
are governed by simple postulated ‘law of separation,” are set. up 


and solved by Laplace transform theory for various simple pre- 





\len- 
electrical analog computer for this 


I.. Becker, USA 


ind motions of leading vehicle. 


is made of convenience ot 


Mechanics (Dynamics, Statics, Kinematics) 


See also Revs. 3651, 3653, 3654, 3720, 3721, 3827, 3836, 3837) 


3638. 


SY 121, 167 


Ziegler, H., Linear elastic stability, ZA.\//’ 4, 2, 3; 
184, 1955 

critical analysis and 
The 


treuts motion ol rigid bodies as well as stability of elastic rods. 


The paper is a bold attempt to give a 


lassification of mechanical stability problems. author 


Discussion is restricted, mm general, to linear, holonomic, sclero- 


stelis TI ere Is a Contrast between PVroscopic and hon- 


Nowe Sy 
YVTOst Oph systems speci il attention is given to critical angular 
velocity of rotating shalt 

The influence of damping is discussed in a section resulting in 


The 


dissipative, circulatory, 


three theorems. nonconservuative svstems are characterized 


and nonstationary forces 


Throughout the paper, the criteria for stability are given in an 


extensive set of theorems The motivation for this work is the 


inconsistency found in some the determina- 


recent attempts at 
tion of stability conditions for apparently simple nonconservative 
Criticism is expressed for the uncritical application of 
thod of Euler and the 


elastic 


~ stems 
method of 
that 


the equilibrium me 


energy 
Author 


these methods have attained such exclusive use that the concept 


Timoshenko to determine stability notes 


of stability in elasticity has acquired a purely static meaning 


which sometimes results in errors 

The reviewer is of the opinion that the paper represents a very 
desirable move to eritically examine the fundamentals of stability 
+} 


heoryv. It is unfortunate that specific treatment was lacking for 
the dynamic buckling of such elements as the column, involving in 
particular the elastic wave nature intrinsic to such problems. 


| W. H. Hoppmann, IT, USA 


3639. McKinsey, J. C. C., Sugar, A. C., and Suppes, P., 
Axiomatic foundations of classical particle mechanics, /. rational 
Vech fnal, 2, 2, 253-272, 1953. 

Authors formulate a system of classical mechanics based on five 
primitive notions and six axioms. Using the latter, a number ot 
theorems are pl ved which afford evidence that the axioms given 
ire adequate for particle mechanics. Because theorems stated im 
the subjune tive mood as contraryv-to-faect conditionals have heen 
of the theorems 


The 


shown to be unsatisfactory, it Is shown how one 


in be formulated “ ithout the use ol the subjunctive mood. 
independence ol primitive notions is also demonstrated. 


It seems to the reviewer that if the axiomatized system of 


classical particle mechanics is to give results corresponding 


‘losely to physical reality, then the axiom of impenetrability 
must plav an important role and cannot be thrust aside because 
it compheates proofs It appears, too, that what initial flexibility 
is gained by considermg the individual forces on the particle, 
rather than the resultant of these forces, is lost by m iking the 
prools m the sequel somewhat more involved. 

The problem of formulating a satisfactory axiomatic treatment 


ol purty le as well as general mechanies is an MMportant one and 


this paper makes a noteworthy atte mpt to solve the first of these 


problems ] J Scott | SA 


3640. 
of systems of classical particle mechanics, / 
289, 1953 


companion to the preceding review and at- 


McKinsey, J. C. C., and Suppes, P., Transformations 
Vech 


rational 


{ } ‘ non 
trill 2. Z 273 


r} Is pauper IS a 


APPLIED MECHANICS REVIEy DE 


tempts to place particle mechanics on an axioniuti ixI- 
the languages of modern algebra and logic. Six assumptis 


made, namely: (a) The number of particles in a svs 


finite; (b) time is represented as a number; (¢) secor 


derivatives of position vectors exist; (d) masses are 


numbers; (e@) the vector sum of all forces actn OOM a pr 


absolutely convergent; and (f) force equals Mass times 


tion. Definition 5 in this paper defines what is called 


classical” system. In simple language, the definition - 
the force on the 2-th particle due to the j-th Is equ ily 
to that of the j-th particle due to the 7-th; furthermore, t ter 
nitudes of these forces are a function only of the Separatlo 
particles, 

The 
theorems on transformations permitted in particle mec! 
The first that (a 


time can be changed in a 


present paper by MeKinsey and Suppes co 


theorem says in effect the unit 


linear fashion; (b) mass can be 


linearly: (Cc) a position vector can be transformed 


L 


rotations about the origin, reflections, and stretches fol] \\ 


a shift in the origin 


ind the IMpositions on the coordinate 
of a uniform velocity; and (d) forces suffer the same rotati« 
reflections as the position vectors plus stretches proporth 
those imposed on the position vectors. Theorem 3 Says tl 


the only transformations permitted. Theorem 2 says that 


formations restricted to equal stretches along all axes v 
serve the ultraclassical characteristics of a system, while Th 
tis the converse of a: namely, that the ultraclassical c} 
transformation 


H. M. Trent, 


preserved only with this tvpe of a 


Zhukovskii, N. E., Theoretical mechanics Teoret 3 
Izdat. 7 in 


63641. 
cheskaya mekhanika|, \loscow-Leningrad, Gosud 
Teor. Lit., 1952, 811 pp. 

300k contains lectures read 
IS86 to 1920. 


derivations, 


at the University of Mosco 
Clarity of exposition, fullness and complete 
geometrical and Interpretatie 


and physical 


mathematical terms characterize the volume 


Subjects 


are kinematics, geometrical statics, dvnamics ot 


analytical statics, dynamics ot systems, hvdrostaty Bs 
hamics, and theory of attraction. 

Under kinematics are discussed motion, velocity, acc \] 
composition of velocities, and composition Ol xeceleratior 
plied toa particle and rigid systems. 

Under geometrical statics is found discussion | 
laws of mechani Ss, composition ol forces, moment oO 
of gravity, theory of couples, and equilibrium 

Next we 
theorems of mechanics for a free and restrained particle \ 


Probl t 


vestigated range from elementary to the highest orders 


find dynamics of a free particle and fu 


energy and force function are also considered 


Analytic statics is concerned with external and inter 
Mechar heal 


material particles of which are held by mutual forces and 


dynamic and geometric systems. syst en 


move in any direction, are called dynamic svstems It 


ticles of a system are not free to move in all possible « 


such systems are called geometrical. In this part of the be 


theory of virtual displacements is fully treated. Virtual dis] 
ments are used in subsequent investigations, | 
In dvnamies of systems, author introduces i Ale ' 
principle, differential equations ol motion, motion ot dvi 
systems, fundamental theorems of dvnamics, Lagrangian . 

tions of motion, Hamilton’s equations, and principle Ol 
action. Theory of gvroscopes and impact receive attentio1 
v1 


The principles of hydrostatics are set down in a rigorous 
ner. Fluids are treated as dynamical and as geometri 


tems Stability of floating bodies completes this part 
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Next, the principles of hydrodynamics are expounded. 
rian and Lagrangian equations, steady state, and velocity 
ntial are discussed. Theorems of Bernoulli, Lagrange, and 
tholtz conclude the exposition on hydrodynamics. 
the last part of the book, we find general formulas of theory 
(traction and potential function with various applications. 
of the general theory of the poten- 


LSA 


oncluding articles treat 


S. Sergev, 


642. Nadile, A., Dynamic problems of nonholonomic sys- 
ems possessing a kinetic potential (in Italian), Atte Sem. Mat. 
Fis. Univ. Modena 5, 66-82, 1950-1951. 

ithor starts with Hamel’s equations for anholonomic systems 
forces. Such contain kinetic 


r conservative equations 


icteristics @, and kinetic energy 7” as a function of them. 

lovement equations are considered equivalent to variational 
litions, and it is shown that equivalence holds also when 
etic potential &) is an arbitrary function of generalized co- 
nates gq; and kinetie characteristics w,. Particular case is pro- 
d in which generalized forces Q,; linearly depend on those 
racteristics. Conditions are derived for existence of kinetic 
tential, 

iper finally considers reduction of movement equations to 
mical form. Necessary and sufficient condition 1s that equa- 


T, = OL, Ow 


t ‘ 


olvable in terms of the @);, S. 
J. i. Carrizo Rueda, Argentina 
3643. 
f motion of nonholonomic systems (in Italian 
Vodena 5, 126-145, 1950-1951. 


\uthor ob: orves that anholonomic-systems equations avoid 


Nadile, A., Synthetic representation of the equations 
Atti Sem. Mat. 


/ “at 


ippheation of Common analytic methods, owing to their 


plicated formulation. Simplification is obtained by introduc- 


of mathematical spaces with a metric in terms of kinetic 


d()? = IT dt? = kde, Ag dq, 


\lovement equations are reduced to the very simple form 


(?2Q/d® — grad U) X Brin = 0 


% 


vhich the B’s are 


enthesis is Boggio’s general expression for holonomic systems. 


vectors, tangent to that space, and vector 
hor derives from his own equation another one without sc- 


ration term but with the kinetic characteristics and thei 


poral derivatives. Particular cases are presented but they 


ear Ino a very condensed form. Some applications would 


e this paper highly didactic. 


J. kK. Carrizo Rueda, Argentina 


©3644. Fleischel, G., Efficiency charts for planetary gears 
Les rendements planétaires en diagrammes), Pris, Dunod, 
1953, 40 pp. + 10 figs. 

Charts give quick estimates of efficiency for wide range of cases, 

iding both fixed and moving ‘‘controlled’’ element. To use 

rts it is necessary to first estimate ‘‘basic efficiency” (efficiency 
rdinary train formed by holding the planet carrier stationary 
s assumed that powel! loss in planetary train is equal to per- 
tage of loss in ordinary tram muitiplied by “power” caleulated 
g speed of gears relative to planet carrier. 
s‘umerous examples clarify use of charts and add to reader's 
lerstanding of possibilities and limitations of planetary trains 


A. 8S. Hall, USA 
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©3645. Conference on gears 1950 
forschung], Braunschweig, Friedr. Vieweg & Solin; 
reibe Antriebstechn, H. 1, 195 pp. DM 11.80. 


Book gives the proceedings of the technical session on various 


Fachtagung Zahnrad- 


Schriften- 


aspects of gear technology; papers (except three published else- 


where) and discussions are reprinted in full. First paper (G 


Niemann, “Present status of gear research’’) gives introduction 
to the session and lists and discusses primary areas of gear research 
requiring attention. 

Second paper C. Weber, ‘Mathematical problems ol gear re 
search’’) discusses tooth pressure and its distribution, considering 
effects of Hertz contact forces, tooth and gear body deflections, 
and lubricant film pressures. 

Third, fourth, and fifth papers (G. Niemann and H 


“Tooth base strength of straight spur steel gears’’; 


Glaubitz, 
Tooth sur 
face strength of straight spur steel gears’; ‘‘Helical gearing: 
Influence of helix angle on heating, wear, surface strength, and 

gears’) are published in VD/-Zertschrifi 92, 
1950, 93, 1951, and only discussions are reported 


Sixth paper (H. M. Hiersig, ‘Increase of load-carrying capacit 


noise for narrow 


of spur gear transmissions through use of optimum tooth pro 
files’’ 
tooth forms, with emphasis on standardization and interchange 


ability. 


‘ 


discusses the kinematic and strength aspects of modified 


Seventh pupel I Glaubitz, “NMaterials and heut 


treatments 
for hardened gear teeth, users’ requirements”) discusses the depth 
and shape of hardened cases and soft cores and the resulting pel 
formance characteristics 


Kighth paper (H. M 
ments for hardened gear teeth, manufacturing 


Meingast, “Materials and 
‘asibility’’) dis 


cusses various methods ot tooth-hardening, their relation to the 


tooth material, appropriate temperature-time relations, and con 


parisons Ol var1lous possible methods In terms of materials and de- 
sired surtace strength. 


Ninth pape! Cr. \ Oechsen, “Experience wit! 


Induction and 


flame hardening’’) discusses a machine for nductior hardenn v 


ol gears used for an streetcar electric motor drive 


Tenth paper (K. siirger, ‘“\Ieasurement ot gyeul tooth errors 


due to heat treatment’’) discusses the individual errors com- 
monly resulting from heat treatment, and instruments and 
methods for measuring them. 

Kleventh paper (G. Apitz, “Construction of interchangeable 
straight and curved tooth bevel gears’) discusses the theo 
methods of manufacture, and measurement and checkir g of sub- 


ject gears. 
A. ( ‘an eronh, 


reports on experimental study, using the 


Twelfth paper ‘On the theory of gent 
cation” 
roller machine, of gear-tooth lubrication, to find support for (1 
the great (compared to theory) film load-carrving capacity, and 
(2 the independence between the effective coefficient ot Iriction 


and tooth load. 


Thirteenth paper (H. Block, “Transmission lubricant, a desig 
component” ) discusses the load-carrving and thermal properties 
ol lubricants, with emphasis on the fact that the lubricant must 


he designed as part of the drive 


Fourteenth paper (D. B. Welbourn, “Remarks on the true 


values of tooth strength of transmissions” 


reports an expel 


mental dynamic load study, using a planetary drive 


Fifteenth paper (CK. toss, “‘Methods for non-cutting manu 
facture of gear teeth cold-forming’”’) gives a briet seecount of 
cold rolling of gear teeth, listing strength characteristics, a 


curacies, and production times. G. A. Nothmann, USA 
3646. Bastow, D., Independent rear suspension, 
mech. Engrs. Auto. Div. Proc., part I, 35-44, 1951-1952 


The improvements which ean be derived from independent rea 



















































suspension (I.RuS.) are discussed under the headings of mw sprung 

ght, propeller-shaft torque effect, elimination of rear-axle mis- 

T CWAVS Moveme of rear of « lue to one-wheel 

imp, and better utilization of space at rear of ! Phe require 

ents for LARS. are give eceptable | dling characteristics 

rable ost compaxrisé vit cepted rear-axle Nuts, 

} nds hic It is shown t] verstee! 

fnot occur. Comparis ! li h the behavior of cars 

LLpoy DeDi 1 Reference is made to a 
ification t| ere! OS L.RS. by We 

Marshall Holt, USA 

3047. Lawden, D. F., Escape to infinity from circular orbits, 
IB Interplanetary Soc. 12, 2, 68-71, Mar. 1953 

Phe problem of fuel econo n escape from a circular orbit to 

s ed It I ( I more economical to escape 

lirect l gle tangent Impulse applied m the circular o1 

ss the velocity desired after escape has been effected is 

( I the es 1 el Ol DOdV s onary at al pont 

the circular orbit. Also, the relative position between the initial 

| fi? orbit is discussed L.-W. Hu. USA 


3648. Schaub, W., Tidal forces acting on space stations (in 


Crermian), We aumfanhrt no 1, 1-8, Jan. 1952 
The generatio tidal phenomena ts first discussed general] 
lt is shown that the tidal forces o7 rigid satellite will exceed its 
no gravitaty helo munimum distance from the central 
Objects which are loose on the sun C4 he satellite w 
ording tend to move off n Space \ dete ble satellite 
i out twice that minimum distance 1 re ip he tidal 
‘ ( { t distance lh ¢ eed its cohesior This is stated to 
ive been the cause of the destruction of a satellite of Saturn and 
the orign ring. These effeets should, is pointed out, be 
il full ere l il } is tor thre Sst i on the spoto 
mace stato R. Drenick, USA 


Gyroscopics, Governors, Servos 


3049. Wass, C. A. A., and Hayman, E. 
method of deriving the transient response of a linear system from 


G., An approximate 


the frequency response, «1: Res. Counce. Lond. « Pap. 1138, 
3 pp., 7 figs., 1953 
\ me i based o7 se 0 syste ya squal 
empu n be represented | | er series is used t 
sient 1 e fh ri se. The ha 
erloe he squnre e 1s tmed suflicie long so that the 
sl ut has settled te statlonal lue before the input 
hanges to its other statlonar lue (not too lightly damped sys 
! Che selection of the optimum square requency for 
syste 1 IS Drsed oO ' rit with the proce re 
An « umnple shows that consideratior responses up to the 
eventh harmonic gives transient response curves which are in 
error by less than 2] as compared with the exact solution. Tables 
ind a circular computer are given to speed calculations 
Chis method is more rapid than other known methods but less 


curate H. G. Lew, USA 


3650. Fossier, M. W., and Rosen, H. A., A field-mapping 
method for analysis and synthesis of linear closed-loop systems, 
J. aero. Sci. 20, 3, 205 209, Mar 

A field-mapping method that Is an 


1953 
} 


extension of the usual 


tion methods Ol analyzing losed-loop 


Pure 
It. is shown that, for such a system, the 


steady-state transie! 


systems 1s pre sented 


loop transier Tunction may he represented as a potential 
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ws 


flow field in the complex plane, and the flow field in the 


ol 


closed loop roots may be determined graphically by me 
imnalytic continuation. The method allows a quick detern 
of the close l-loop roots lol ciTh\ value of loop gain and, 

shows the dep ndency of the roots on additionally litre 
Krom authors’ summary bv L. B. Hedge, | 


phase shifts 


3051. Frenkel, M. S., Formulation of ‘‘stability equati 
and the derivation of new constructions, with complete syste: 
of design-formulae, for variable-speed control mechanism, | 
Mar. 1953 
ibility 


I ech, Kengrs . 


Ld pp 


Paper deals with st analysis of velocity sensitiy 


trolle rsu hy as a fly -h ill rovernol Theory Is treated fr m 


] } . . 
pletely gener pot of view Relationships betwee 


rorece, speed, ind spring force are set up 48S power series, thu 
Techr 


characteristics | 


mitting arbitrary nonlinear functional relationships. 


are established whereby desired st ibility 


first established: from these the necessary funetional re 


ve force, speed, 


ships between slee 


and spring force may be 
mined so that straight kinematic procedures may be app 
establish an actual design 


The process is distinctly complicated for routine design 
but mav be of v ilue In certs high ly technical developn e} 
. 2 


Pengellev, Us 
3652. 
sure controller for high-pressure service, 7 rans 


329, Apr. 1953 


An automatic, sensitive preupiat re 


Golden, P. L., and Headrick, A. G., A sensitive pres- 
IS WE 75, 


pressure contro 


been developed for regulating the flow of hydrove 


bench-scale, high-pressure, hydrogenation unit. It utilizes 


turn heli Bourdon tube which is connected to the flap ( 


nozzle-flapper combination. When the nozzle is closed, air 


sure in the controller acts through «a system of bellows an 


ders On I which drives 8 veul connected to the regi 
alve. The controller prevents slow drifts of pressure 
operated satisfactorily at 9000-psig. pressure Ke 


From authors’ su 


3653. Arnold, R. N., and Maunder, L., The motion dus 
slow precession of a gyroscope driven and supported by a Hooke 
1B, 3, 77-89, 1952 


iXIS Ol Ul 


joint, In fr hie ch BE? qgrs Proc B 


MIotions and equilibrium positions of roto 


tional gvroscopic svstem subjected to uniform precession 
kis normal to driving axis are found experimentally for 
values of the various system parameters Svstem dyvnai 
approximately analyzed and solutions for rotor equil 365 
positions are indicated. Fair agreement is obtained betw ntro 


tical results It is shown that ab 


tions consist of spiral paths culminating in the equilibriu 


perimental and analy 


tions LL. Becker, | 
Vibrations, Balancing 
(See also Revs. 3665, 3703, 3720, 3721) 
30654. Foéppl, O., The steady state of vibration of a mass 
point m under the influence of a periodic force p (in (1 
Schweiz. Arch. 19, 1, 6-14, Jan. 1953. ak 
. ° ° JOD? 
The analysis consists of referring the relation between for 
acceleration to each unit of a moving system. After con ibis 
the units, a steady state of motion is obtained in which the : 


forces are derived from the combined velocities 


bined 


analysis is especially instructive in considering a simple vib 
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r states that, contrary to his and to A k6ppl’s previous 
1931; 


ppl, “Vorle sungen”’ IV], the vibration of a spring fixed at 


itions [Q. “Technische Schwingunslehre,”’ 


Fo6ppl, 
d with a mass at the other end is not the simplest case. It 
ally a complicated combination of two states of vibration, 
ul l-up and the 


damping. Both are not dependent on each 


Assuming a periodic foree acting axially on the mass at 
dof the spring and a damping force which is proportional to 
st or second power of the velocity alr, for instance " then a 
state of vibration is only possible at a definite single ampli- 
The 

state 
The 


il work of the spring material is sufficient to destroy the 


nd the corresponding velocity at the Zero position. 
the steady 


use the amplitude to become either infinite or 


st deviation from this amplitude will upset 


ZECTO. 


rium of the steady state The sin plest case Is the assulMp- 


idamptit g force equal and opposite to the periodic exciting 
Author applies A periodic force with components in line 


thie “AXIS of the spring and perpenatl ular to it. The steady 


tion of a spring fixed at one end with a mass at the 


\ Ibra 
( ndand ted upon In such amannel is obtamed by analy zing, 


second, 


the build-up of the vibration from the state of rest; 


impmg ol the vibration: ttidi The 1) combining SVli- 


lly both conditions, The result is a eveloidal motion of the 
I. B. Schneider, USA 
3055. Dam, D., Vibration measurement techniques and their 


cation for the balancing of rotating machines (in German) 
Issn wsse Elect. 44, 1, 4-11, Jan. 1953. 


ar vibration theory of one degree of 


’ 


freedom is cy iewed 


e principles of electrodyvnamiec (lines of force cut by relative 
of coil and magnet) and « lectromagnetic iniable mdue- 
pickups are outlined Vartable-coupling and = variable- 

nee units for vibration detection e described and the 


ched Use of mforma 


s 


mnving electrical circuits 1 
is dis 


USA 


balancing rotating machinery 


Murphy, 


devices 
briefly. (Cy. 


rom these 


3¢ 56. 


Jewell, W. R., Apparatus for measuring internal fric- 


n transversely vibrating metal reeds, /?+v. scz. Instrum. 24, 1, 


Jan. 1958. 


er describes apparatus for messurmg internal friction of 


rromagnetic reeds set in transverse vibration. It includes a 


ption of a symmetrical transducer for inducing the vibra- 
ae 


amplitude. \eas- 
controlled 


qsfili optical n ethod ol observu oO the 
nts can be made while the reed is temperature 


ibrating In a vacuum. Krom author’s summary 


3657. Lee, Y. C., Gore, M. R., and Ross, C. C., Stability and 
ntrol of liquid propellant rocket systems, J. Amer. Rocket Soc 

79-81, Mar.-Apr 1953. 
Summerfield theory for the low frequency or chugging in- 
title source, 21, 5, 


S--114, Sept. 1951], which assumes a constant combustion time 


ity ola monopropellant rocket system 
s extended to a bipropellant svstem. Stability boundary 
sare presented in static gain vs. time lag coordinates for a 
range of system parameters. The possibility of stabilizing 
wket svstem for arbitrary combustion time lag is demon- 
d under the assumptions made in the analysis. 


H.R. Lawrence, USA 

3658. Porter, F. P., Torsional vibration netes with solutions 

in untuned viscous damper and flexible coupling with non- 
near elasticity, Trans. ASME 75, 2, 241 262, Feb. 1953. 

“everal special relations are derived that may be used to sim- 

the solution of certain phases of the torsional vibration 





problem. A solution is dest ribed for the Vibration of a system 


with an untuned viscous damper. Numerical values 


are given [or 
Thes 


calculating un 


the nonlinear elasticity of the Falk-Bibby-ty pe couplings 
values are rearranged mto a form suitable for 


damped resonance curves of an engine installation which includes 
one of these couplings. An approximate solution for the resulting 
caleulation. 


a. \W é Cohen, 


vibration is described and illustrated by 


From author’s summary by 


3659. Mindlin, R. D., Mason, W. P., T. F., and 
Deresiewicz, H., Effects of an oscillating tangential force on the 
contact surfaces of elastic spheres, Proc. First U.S. nat. Cong 
appl. Mech., June 1951; J. W. Edwards, Ann Arbor, Mich., 203 


1952 


Osmer, 


208, 
Paper briefly 
AMR. 3, 


superposed On 


reviews the work of Cattaneo 


2592 11) 
Hertz 


al Hertz foree N constant Phe 


Rev. which a tangential 


the contact problem lor elastre 
while holding the norm 
Mindlin theory 
surface tractions and displacements. 


ates radially 


vential horce a. 


shows how to evalu ite effec ts ol slip on eornt 


Slip is found to oeceur, and 


peneti inward from edge of contact surface, as 


increases monotonically from zero up to sol 


" 


value 7 Present papet 


1] 
il 


less than the value for incipient motion 
Cl value - 


where 7 diminishes from 7'* to sma 
Next studied is the oseilla 


Investigates case 
\ alwavs constant tion of T betwee 
.* and :* 


tange ntial contaet-surface displacement 


forming a hysteresis loop of tangential load vs 


l 44 
SHOWS lal r is 


t} eCOory 


uniform for region to which slip has not penetrated 


Theor 


polished crown glass 


is tested by ingenious experiments in which a system o 


lenses are driven at low frequen¢ 


barlum-titar ite transducer NI isurements of wear pattel ) 
the eontact surraces ield rood agreemel! vith theor rhe 
. ' } } . ] { 
ured ree lisplacement 1) steresis-loop curves ISO LTE l 
more rough] For small displacements, energy dissipation pe 
cle varies as square of displacement rather than as cube (theon 


For larger displacements, agreement is bette 


3660. Pian, T. H. H., and Hallowell, F. C., Jr., Structural 
damping in a simple built-up beam, Proc. First U.S. nat. Cong: 
appl. Mech., June 1951; J. W. Edwards, Ann Arbor, Mich., 97 
102, 1952. 

Pape r deals with damping In sunple beam having sere 
lastened re inforecing spar caps. Problem is simplified Dy considet 
ing slippage between cap and beam alone. 

Nonlinear component of lo 


tain mamly 


.d-deflection curve is found to cor 


a second-power term, and energy loss per 
vary approximately as third power of vibration amplitude. Test 


with theory A.-t. Yu, USA 


results ngree 


3661. Gross, W. A., and Soroka, W. W., Electrical analogy 
for dynamical systems containing broken-linear unsymmetrical 
elasticity, Proc. First. U. S. nat. Congr. appl. Mech., June 1951; 
J. W. Edwards, Ann Arbor, Mich., 133-138, 1952 

Problem discussed here concerns method for studying nonlinest 


mechanical problems by electrical-circuit-analog means; — it 


1 


especially concerns nonlinearities mtroduced by preset springs, 


i.e ° springs where the rate suddenly changes value at some pre 


scribed value of deflection. Problem is of interest in the applied 


mechanics field, particularly among engineers coneerned wit! 
vibration damping 
Method involves use of electric il-circuit analogs, as distil 


guished from more elaborate and expensive analog computers 
Such 


inexpensive 


and differential analyzers. an analog is described, designed 


with relatively, lew components, KE ntal 


xperimie 
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iethod of analysis described is more feasible than a mathematical 


OMputation of response 
Besides providing specific results for the interesting but restric- 
is problem used in the ex imple, paper suggests a use ul general 
technique and contains practical suggestions regarding the design 
ned use of such uy) 


110OY”Us 


Reviewer believes that while no new basic principles are mtro- 
luced (principle of electric circuit analogs is contamed im many 
TeXTDOOKS, md electro Icults Use a Were proposed im relterences 
ited by paper), paper Is neve rtheless of value because it provides 


lectronic design imformation in regard to such analogs and calls 


t t 


ther attention to this 1 Dortan MAlLVSIS tool 
R Kochenburger, | SA 
3662. Oz, I. H., Two methods for calculation of intake air 


Tstanbul 4, i, QO 1O1, 1951 


mnalvtical investigation of air vibrations in In- 


vibrations, /vull. tech. Uni 
Pape r yvlves al 
e manifolds of high-speed combustion engines. The vibration 


V+ 


resul in induced rarefaction wave which travels to the end 


Ss lrom 
where it is reflected 
The re- 


adds to the wave created bv the piston and thus 


f the intake pipe with the velocity of sound, 
ording to the boundary conditions at that point. 


ISTAUIrts the st itmonanr' Intel e procedure The \ ibration is appre- 


ble at high speeds and in long pipes 
Author vives two approximate solutions, the first of which 
eglects the velocity of flow in comparison with the velocity of 


considers the velocity ot flow nat d leads 


A second solutior 
to a nonlinear differential equation which the author solves after 


1 1 
eoncernming the mtake 


mecha- 


USA 


ing simplifying assumptions 


Is phnenomenor P.G Jones, 


Wave Motion, Impact 


(See also Revs. 3789, 3878, 3937) 


30603. Burgers, J. M., Nonuniform propagation of plane 
‘| Nath Vo 


shock waves, ‘Fluid D mies.’ Proe. Svmp. appl 1 


i 


101-108, 1953 


1 New Yor MeGraw-Hill Book Co., Ine 
Problems of nonuniform propagation of shocks are briefly 
eated by I LPTAaANn gat mnie thod As an example, the case where 
vs ront ot the shock has constant temperature but where, 
if »vravit , the pre ssure and the density decrease exponentialh 
the direction of propagation is considered by infinite series 


. } 
solutions ure also 


AMR 
Kuo, USA 


nethod. Methods for obtaining approximate 
sed. For 
should be consulted ¥. 


Is detailed information, the author’s lecture 


tev. 2102 


J 


’ 


Bruniak, R., Structure of shock phenomena (in Ger 
1953 


} 


normal shock w e 1s 


3604. 
in), Ost. Ing.-Arch. 7, 2, 128-134, 
The thic] 


inder the 


ness of n stead omMputed 


iSSUMIpPtLONs that the viscositv coefficient is constant 


ind that the heat conductivity is zero. Simple mtegrations lead 
1 


toa result which con pares favol ibly with that con puted by von 


viscositv and heat-con 


Fligge-Lotz, USA 


\ises, who ineluded the variability of 
ductivity coeflicients I 


Hall, L. H., Longitudinal vibrations of a _ vertical 
column by the method of Laplace transform, Amer. J. Phys. 21, 4, 
287-292, Apr. 1953 
An interesting illust1 
xecuted by 


A solution is presented by the method of Laplace trans 


3605. 


itive problem in mechanics is the motion 
vertical rod when it suffers loss of support at the 
orm in two alternative forms: One represents the motion as a 


ll and two oppositely directed progressive 


fall and a 


perpositLon of tree tu 


itude and form; the other, as a free 


ves equ il no amp 
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pulse, initiated at the bottom and propagated up and « 
column upon reflection at the ends. 
From author’s summary by KF. I. Niordson, Sy 


3666. Dengler, M., Goland, M., and Wickershan 
Propagation of elastic impact stresses, Midwest Rese 
tech. Rep., x1 + 33 pp., Oct. 1952. 


Long steel] beams ol square Cross section were sub) 
transverse Impact bv steel spheres and the resultant time | 
of bending strain were measured at several spanwise st 
the history of Impact force was determimed by means Ol u 

Deng! 


Timoshenko’s 


Previous snalyvtieal work by 
Rev. 2703], 


takes Into 


titanate force gauge 
AMR 6, 
whic 


verse shear and rotar\ 


Goland based on 


ccount the first-order effects ( 


theory 


Inertia), Is used to obtain theoret 


dictions for the bending strams; integral expressions 


u 
~ 


strain due to an impulse loading are evaluated numet 
Duhamel’s l tegral is used to find the strains due to 
The me 


follow the predicted ones ver 


history of loading. isured strain histories a1 


] 


closely, but, in additio 


small-amplhitude, high lrequency components 


exhibit 


counted for by the theory under consideration 


B. Budiansk . 


3667. Meyer, R. E., On waves of finite amplitude in 
‘Fluid Dy namics,” Proce Si Ini}. appl Math., vol IV; N 
\MeGraw-Hill Book Co., Inc., 41 ¢ 

See AMR 6, Rev. 1971 


Schmieden, C., The impact of bodies of revoluti 
in German), ZAM M 33, 4, 147-151, Ap 
Ing. Arch. 10, 1, 1939], the aut 
issical two-dimensional solution of the w 
Wagner in 1932, to the case ot 


irge radius of curvature, the resultsbeing g 


3668. 
water surfaces 


In a previous paper 


tended the e] 
problem, given by H 


revolution of | 


form of series 


Ir the present paper, he shows that the 


ean be ¢ <pressed in the form of an Abel integral equat 


solutions are given in parametric form for the thrust at 


the depth ot immersion, and time. The special eases discu 


the 1 gryit 


t iv 


those of i b the sphere, and 


circular cone, 
sine curve, 
R. M. Davies, \ 


of revolution whose profile IS 


3669. Liepmann, H. W., Roshko, A., and Dhawan, S 
reflection of shock waves from boundary layers, N A‘ 
1100, 29 pp., 1952. 

Supersedes article reviewed in AMR 4, Rev. 3609 


3670. Mayo, W. L., Hydrodynamic impact of a system 
a single elastic mode. I-—-Theory and generalized solution wit Besse 
an application to an elastic airframe, NACA Rep. 1074 city 
1952. Se) 


reviewed in AMR 1, Rev. 703. 


Supersedes article 


3671. Miller, R. W., and Merten, K. F., Hydrodynam 
pact of a system with a single elastic mode. II-—-Comparis 
experimental force and response with theory, NAC A Rep 
pp., 1952. 

Supersedes article reviewed in AMR 4, Rev. 3154. at the 


3672. Gibbons, J. J., and Schrag, R. L., A method 
solving the wave equation in a region of rapidly varying com 
refractive index, J. oppl. Phys. 23, 10, 1139-1142, Oct. 19° a 


A process is described whereby the eomplex wave equat 1 
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sformed mto an integrodifferential equation in a single real 
ndent variable. This makes possible a technique for obtain- 
vave functions, which is believed to offer definite advantages 
me instances where the more standard methods are difficult 
indle; e.g., in regions where the complex index is varying 
ilv. The index may be entered in a tabulated form, and its 
t analytical expression is not required. 

ne technique is then demonstrated by computing the reflec- 
coefficient associated with an extremely critical region, that 
h one encounters at the ‘‘fourth reflection condition,’ where 
efraetive index goes through a sharp peak [S. K. Mitra, ‘‘The 

itmosphere,” Roy. Asiastie Soc. Bengal, 1947}. 


From authors’ summary by V. Kopfriva, Czechoslovakia 


3673. Stoneley, R., The transmission of Rayleigh waves 
ross Eurasia, Bull. seism. Soc. Amer. 43, 2, 127-135, Apr. 1953. 
approximate treatment by Ravleigh’s principle was made to 
the problem of propagation of Ravleigh waves in a double 

ce layer. Accuracies of the method were discussed and thick- 
-es of so-called granitic, intermediate, and ultrabasie layers 
computed, based on the group velocities of Ravleigh waves 
of thicknesses ob- 


rved in earthquakes. “Reduced values” 


ed im this way are consistent with those previously com- 
1 [aor leur sin trom Love Wives IK Kasahara, Japan 
3674. Ursell, F.. Edge waves on a sloping beach, /’roc. roy. 
Lond. (A) 214, 1116, 79 97, Aug. 1952. 
his paper discusses the frequeney spectrum of a canal closed 


eend by a slopi ig beach As well as a contimuous spectrum, 


“ie disere te resonant lrequencies, the number ol these ce - 


gon the ai gle ol slope of the beach. These are the Stokes 


e waves”? in which the amplitude decavs exponentially with 
”” 1932, 6th ed., 


rv Author discusses amplitudes in the neighborhood of s 


nee from the shore |Lamb, ‘“‘Hydrodyvnamies, 
ance and considers the effeet of viscosity on the results. 

odel tank experiments are described and the main features 
The 


of the model beach is much larger than a real beach; for 


erved are satisfactoril accounted for by the theory. 


odel, the effect of viscosity will be larger, tending to sup- 


= the sharpre ss of the resonance Also, the number of dis- 
resonant frequencies corresponding to “edge waves”’ will be 
This investigation will form the starting poimt for all 


Cl work 1?) the subject. J \l Jv kson, Sx otland 


Elasticity Theory 
ee also Revs. 3666, 3692, 3694, 3698, 3705, 3713, 3728, 3833) 


5. Dérr, J., Analysis of several integrals, containing 
th Bessel functions, which are of significance in the theory of elas- 
ticity (im German), ZAMP 4, 2, 122-127, 1953. 

Several improper integrals, containing the square of a Bessel 

tion of the first kind, are transformed into integrals, with 

e limits, involving Struve functions of orders zero and unity. 

pose of this transformation is to make the integrals tractable 
umerical methods. H. Deresiewicz, USA 

3676. Wenk, E., Jr., and Taylor, C. E., Analysis of stresses 

at the reinforced intersection of conical and cylindrical shells, 

iW. Taylor Mod. Basin Rep. 826, 19 pp., Mar. 1953. 

he evaluation of stresses and deformations in symmetrically 

ed conical shells is a laborious procedure, involy ing the solu- 

of several simultaneous equations containing a comparatively 

‘number of Bessel functions. In dealing with the problem of 

losed conical shell under pressure, attached at the larger 
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diameter to a evlindrical shell or to a evlindrical remforcing ring, 


the authors have developed a considerably shorter method ot 
stress analysis that is closely approximate m most eases and gives 
This is 


accomplished by neglecting the second-order term in the fourth- 


satisfactory results for all but very flat or thick cones. 


order differential equation of elastic deflection and other approxi- 
mations of a similar nature, thus reducing the number of Bessel 
The method ol 
T aly sis and the equations are given for solution of the problem 


functions in the resulting working equations 


specified in the title of the paper. In addition, formulas are given 
for edge rotation and displacement of the open end of the cone i 
terms of pressure and edge loading. These may be used in the 
solution of more general problems involving the attachment of a 
closed conical shell to other bodies. The authors compare re- 
sults obtained by their method to the exact solutions by Dubois 
and find generally good agreement. I}. G. Allen, USA 

3677. Faupel, J. H., and Furbeck, A. G., Influence of residual 
stress on behavior of thick-wall closed-end cylinders, 7 rans 
ASME 75, 3, 345-354, Apr. 1953. 

Authors investigated the behavior of hea 


vv wall steel evlinders 


under internal pressure and found that macro-residual stresses in- 


troduced by heat treatment could have a significant effect o7 
dilation characteristies. These residual stresses ean be as high as 
the yield stress of the material and frequently act in the same 


direction as stresses induced by internal pressure 

Strain measurements were carried out by SR-4 resistance stran 
yages, al d residual stresses for the various heat treatments were 
determined by successive removal of metal lay ers (Sachs method 
and by recording the corresponding changes in strains The re 


sults indicated that only 


1 


the initial vielding at the bore was 
fluenced by these residual stresses. 

The authors deve lop a method of numeri ally accounting Lor 
macro-residual stresses when predicting the mternal pressure 
Initial vielding at the bore N. Sag, Australia 

3678. D’Appolonia, E., and Newmark, N. M., A method for 
the solution of the restrained cylinder under compression, Pro: 
First U. S. nat. Congr. appl. Mech 1951; J. W. Edwards, 
Ann Arbor, Mich., 217-226, 1952. 

The “lattice-analogy”’ 


tions of radially svmmetrice elastic bodies 


June 


method is extended for numerical solu 
The lattice is built up 
of pin-connected bais and is set up in terms of displacements 
As an illustrative example of the method, the solution of the er 

The agre 


Pickett, J. app 
Naghdi, [ sA 


restrained evlinder under compression is obtained 
ment with the existing analytical solution [G 
Mech., Sept. 1944] is remarkably good P.M 


3679. Swainger, K. H., Doublet vector fields in elastic strain- 
ing, Kighth Inter. Congr. Mech., Aug. 
1952, 4 pp. 

This is a 


elasticity in which he obtains results in manifest contradiction to 


theor. appl Istanbul, 


continuation of the author’s 


series Ol papers QO! 


the classical theory. In the present papel! he concludes that, 1 
the small-strain, small-rotation theory, in addition to satisfving 


a lame bid 


USA 


the compatibility equations, the pure strain must be 


function. Ht. Deresiewicz, 


3680. Hershey, A. V., A review of the definitions of finite 
strain, Proc. First U.S. nat. Congr. appl. Mech., June 1951; J. W. 
Edwards, Ann Arbor, Mich., 473-478, 1952. 

An elementary sphere in a deforming medium is transformed 
into an elementary ellipsoid. The principal components of the 
strain tensor may be defined as the increase in length per unit 


length along the principal radii of the ellipsoid; the principal 
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xes of the strain tensor may be defined as the prim ‘ipal axes of 
the ellipsoid This conventional definition of strain has long been 
recognized in connection with homogeneous strain, but ap- 
parently has only recently been extended to the general case of 
strams Ot any type Various published representations I strain 
ire compared in the present paper with the conventional strain. 
The analysis is illustrated by an application to the practical ease 
of a surface grid which is simultaneously stretched and sheared 
irlable rates 


From author's summary by W. T. Koiter, Holland 


3081. Colonnetti, G., On the value of Poisson ratio in 
elastoplastic phenomena (in French), C. R. Acad. Sci. Paris. 235, 
; 1460 1462, Dee. 10, 1952 


) 


This note concerns some questions raised na review ol 


tuthor’s paper, “‘Elastoplastic equilibrium during passage of 
ne’ [AMR 5, Rev. 1082] and in a Communication thereon 


’ 


AMIR 6, Feb. 1953 After having made it clear that the 


statement contuimed im that paper, to the effect that variations of 


I 


tons nare proportional to initial STTeSSeS, should be 


plastic deforn 
taken to mean that such variations are linear homogeneous 
functions of the mitial stresses, author proceeds to discuss which 

tlue should be given to the Poisson ratio nm the imitinl phase ot 
thie pl istle process, when pl istic deformations are very small, of 
the order of magnitude ot elastic deformations It is this phase 
that is considered in his studies, and it is the most interesting 
trom the practical standpomt. Noexpertmental results are availa 
ble for this phase, but the difficulty of exactly defining the elustie 

nit (a definition that largely depends on the sensitivity of our 
Instruments) seems to Indicate that there is a continuous transi- 
tion from perfect elasticity to perfect plasticity, with a continuous 

iriation of the values of the physical constants, meluding the 


0 Hence, iuthor deems it reasonable to assume that 


Poisson rati 


the Poisson ratio retams pl ictically the elastic value in the phase 

plasticity considered fle also coneludes this nm view of ex- 
ye runental results (S« bisne rer, Swinger) which show not only that 
the value of the Poisson ratio im the elastie range is by no means 
constant for different materials, but also that its value in the 
Dinastle range ma be much less than the gene! illv assumed 1/2. 
Chis assumption at least eliminates all the great mathematical 

I 


ompleations which would be brought about by the mtroduction 


ot different values for the Poisson ratio, when elastic and plastic 


leformations of the same order of magnitude are simultaneous! 


present: and the assumptlonm is, m the author’s Opmlon, as mue h 


justified as the fundamental assumptions of the classical theory 


isticit P. —.. Romita, Italy 


3682. Tiffen, R., Solution of two-dimensional elastic prob- 
lems by conformal mapping on to a half-plane, Quar/. J. Mee! 
ippl Vath i part S. 352 360, Sept 1952 


Author eonsiers th e vel eralized pl ine Stress of i 1] ite whose 


niddle plane is bounded by an unclosed curve The method ot 
\ > sst¢ ePHSO?}] Is lise I, thy middle pl iTi¢é bye Wy mapped Co?) 
formal] into a halt rlsare The two complex potential functions 


which yield the stress, strain, and displacement are determined 
trom mteg ils il) ilogous to the Poisson integral, whe a] the vive! 


edge load is either normal or tangential, and when the given edge 


lisplacement is either normal or tangential Ot course, supet 
position of these solutions permits treatment of more general 
problems As an example, the case of a plate with parabol 
boundary is solved for some simple loadings 


3083. Daniels, J. M., High power solenoids; stresses and 
stability, Brit J appl Phius 4, 2. 50 54, | eb 1953. 


An exact treatment is given of the stresses in a flat coil, and 
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account is taken of the spacing between turns by treat 
windings as a homogeneous anisotropic material. The 
are discussed as a guide to the stresses in thick solenoids. ‘| 
followed by a treatment of the stability of the turns of a s 
against spontaneous deformation, using the principle of 
work, and criteria for stability are found. It is shown 
the absence of elastic restraining forces, the outer turns ot 
solenoid would be unstable From author’s sum 


Experimental Stress Analysis 
(See also Rev. 3677) 


3684. Levin, L. R., Strength analysis of stiffened thick bea : 
webs with ratios of web depth to web thickness of approximat: 
60, NACA TN 2930, 11 pp., May 1953. 

The results of an experimental investigation of the streng 
plane diagonal-tension webs with ratios of web depth 
thickness of about 60 are presented. An analysis of th 
indicated that the methods of strength analysis preser 
NACA TN 2661 are applicable to beams with the flang: 
metrically arranged with respect to the web, if the portal 


effect is taken into account. From author’s sun 


3685. Darling, H. E., and Newhall, D. H., A high-pressu: 
wire gage using gold-chrome wire, 7vans. ASME 75, 3, 31 
Apr. 1953. 3 
Paper describes gold-chromium wire (2.1° Cr in Au 
measure, by resistance change, pressure up to 150,000 psi. | | 
perature susceptibility of resistance of gold-chrome is consid 
less than conventional manganin, although pressure-resis 
coefficient is about 1/3 that of manganin. Time response of ¢ 
chrome is rapid, without drift or hysteresis. Experimenta 
and data for vold-chrome ana manganin are given. 


J. T. Bergen, USA 


3686. Heebink, B. G., Kuenzi, E. W., and Ericksen, W. 5 
Evaluation of a vacuum-induced concentrated-load sandw 
tester, For. Prod. Lab. Rep., U.S. Dept. Agric. no. 1832-B, 2 
Feb. 1953. ‘ 

Report discusses and evaluates performance of a vacuu 
ing device which can be used for determining construction q 
of flat sandwich panels. Device consists of a dish-shaped 
having a rubber gasket round the rim and a central or ay 


ber-covered foot In operation the central foot and the rin 


hear against the panel face, after which drawing a partial 1 ne 
loads the panel lace, so testing the faee-to-core bonding = 
Authors conclude that the device is fairly reliable for det , 
poor quali y construction for some sandwich core materia C$ 
aluminum honeycomb, vlass-cloth honeycomb, balsa, but " 
others like cotten honeycomb, cellular cellulose acetate, et 
tuiled test results are meluded, together with a theore. ical 
tion of the device-induced stresses. Paper is a continuati : 
earlier work. KF. S. Shaw, SA 
3687. Taylor, J.. Measurement of gust loads in aircraft 
roy. aero. Soc. 57, 506, TS 88, Feb. 1953. \ 
Paper describes mechanical counting accelerometer we a 
only 12 Ib which records the number of times the thresh¢ th 
acceleration are crossed in steps of 0.1 g between 0 and 2.0 ¢ i 
in steps of 0.2 g between — 1.0 g and 0 and 2.0 g and 3.0 g h 
ranges of acceleration are those most important from fatig 1 
to gusts standpoint, and they may be expected to oecur 10 h 
times in the life of an aireratt Instrument rejects high-fre Dey 
acceleration arising Irom power plant. In 
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\uthor describes some results obtained on British aircraft and 
ks it possible that, eventually, an even simpler accelerometer 
nting at one acceleration level only may be fitted to every air- 
t. Replacement of structural parts would be made when the 
elerometer had counted various predetermined numbers, in- 

stead of on the present flying-hours replacement basis. 
P. C. Dunne, England 


3688. Aubaud, J., Photoelastic analysis of a notch (in 
nch), Rech. aéro. no. 32, 35-38, 1953. 

lhe method used for determining the fringe value of a photo- 
stic model may sometimes cause errors. The author investi- 
a Neuber notch with a theoretical 
1.23. The 
model thickness 4.5 mm. The fringe value was de- 
The 


iensions of the latter were chosen in such a way that the stress 


ed a model of a bar with 


tress-conecentration factor of model material was 
te Markon 7, 


nined by the aid of a tensile and a bending specimen. 


in the calibrating bar was the same as that in the 
For three dif- 


hent 
ginal model at the plane of the highest stress. 
ent loadings of the model, the fringe value, determined in 
15-20°%, too 


the coefhicient following from the fringe value determined in 


tion, gave a stress-concentration factor about 


ding was correct to +2°;. The paper contains details of the 
bration techniques and a discussion of the results. 
R. G. Boiten, Holland 


3689. Porubszky, J., New method of measuring stresses in 
glass (in Hungarian), /pitéanyag 4, 1-2 19-26, Jan.-Feb. 1952. 
Che stressed state of glass is tested by examination of its double 
ition. The double refraction to be produced in the com- 
sating Instrument has thus far been brought about by plates 
und to the proper size, made from a birefringent mineral crystal 
fitted into the instrument. Recently, a compensator has 
developed which produces the double refraction of known 
ynitude. This replaces the birefringent ervstal needed for 
ting by means of » homogeneous glass prism, the stressing of 
recorded in kg/em? by the new 


ch is variable. Results are 


WICK <trument. Its use leads to more accurate determimation of the 
onitude of stresses bv the necessary establishment of the & 


stunts. The manufacture of the instrument in any size Is 


ple and inexpensive; it ean be used in many fields. 


lesy of Hungarian Technical Abstracts .. 


Szepeslubloi 


3690. Kawata, K., and Tuzi, Z., Studies on the stress-freez- 
ing method I, II, J. scz. Res. Inst., Tokyo 46, 47, 199-206, 12-29, 
Dec. 1952, Mar. 1953. 

Part T: 

ehyde resin 
at the temperature range from 60 to 160 C, 


(1) The viscoelasticity of phenolite (casted phenol-form- 
was studied by torsional experiment of circular 
nder (2) In 
ir creep, Y tends to a limiting value at each temperature; and 
temperature above about 120 C the limiting value of y de- 
ises with increasing temperature. The relation between y and 
A is linear at some range of f. (3) These experimental results are 

good agreement with Tobolsky-Eyring’s theory. From this 
it the values of AF. and V./A 
low, respectively, for secondary network ) 
AF, increases but No /X 
This result is similar 
Hall, and Lyons: 


This result, nowever, should be studied 


(energy of activation and units 
ean be determined. 
ler some assumptions, decreases with 
reasing temperature (from 100 to 60 C 
the result on elastomer obtained by Conant, 
A (const) 7/7 h 
her. (4) It seems that at sufficiently elevated temperature, 
in is given by primary bond only at ordinary loading rate, 
the elasticity is entropy-elasticity. 
‘art II: The variations of photoelastic sensitivities @ and 


ing’s moduli EF of phenolite and a new photoelastic material 
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KT-101 in the temperature range between room temperature and 
160 C 
rubberlike state was observed with increasing temperature from 


were studied. The transition from the glassy to the 


room temperature. And it was found that photoelastic sensi 
tivity changed remarkably in the neighborhood of the transition 
other physical properties 
In this rubbe: 


state, H and 1/q@ were nearly proportional to absolute temy 


temperature in the same manner as 
such as thermal expansivity and specific heat. 


ture, and this fact means that these materials exhibit nearly 

fect entropy elasticity in this temperature range It was 
firmed that the stress-freezing method is based on the sé 
order transition of high molecular photoelastic material. A mioce 
ol photoelastic materials was proposed as was considered more 
appropriate from the above-mentioned result, and the accuracy 
of three-dimensional stress analysis by the freezing method was 
discussed. At last, a new material KT-101 was recommended as 
a photoelastic material suitable for both the freezing method and 
usual two-dimensional study at room temperature. 


From authors’ summary by M. M. Leven, USA 


Rods, Beams, Shafts, Springs, Cables, etc. 


(See also Revs. 3644, 3730) 


3691. de Schwarz, M. J., On the characteristics of the tor- 
sion function for the neighborhood of corners of solid and hollow 
bars (in German), Ost. Ing.- Arch. 7, 2, 88-100, 1953. 

It is known in specific cases that torsion stresses are infinite at 

e-entrant angles. In particular, for a re-entrant angle Aa (k > | 


the shearing stress has the form 


where p, 6 are polar coordinates with origin at the boundary cor- 
ner. As p— 0, the stress becomes infinite if y #0. The author 
0 for re-entrant corners which exist on in- 


0 ior 


shows proofs that ¥ 
terior boundaries of a multiply connected region and "7 
re-entrant corners on the outer boundary of a multiply connected 
or simply connected region. The prool is given by means of esti 
mates of bounds for the torsion function based upon Picone’s 
theorem on the line integral of the normal derivative of a har- 
monie funetion. The author « ompletes the results for the case ot 


an annular section bounded by two concentric similar and 


parallel-sided regular polygons of n sides. The results have been 
given previously for the cases of a square and equilateral trangu- 


D. L. Holl, USA 


lar annular section. 


3692. Matildi, P., On the elastic equilibrium of centrally 
compressed bars under conventional critical loads (in Italian 
Atti Ist. Sct. Costruz. Univ. Pisa Pubbl. no. 26, 9 pp., 1952. 

\pplving the energy method of calculating critical loads, author 
shows that, in a bar under Euler’s critical load, the equilibrium is 
not indifferent but is unstable. Using in place of the approximate 
expression of the curvature 1 the expansion of the true formula in 
a binomial series, and retaining only the two first terms, the dif 


ferential equation of the deflection curve is 
9 = (P/E) yO 3/2y?) 
Substituting this expression in the energy equation P- Ar AT 


the critical load is P= of! PUL — 39? )dy/oS 'ydy. 
Solving this relation in the case of a bar with hinged ends, and 


assuming a sinusoidal deflection curve P.. = P,[1 3/4)? 
(6/1)?], then the critical load appears as a function of the deflec- 
tion 6 and approaches Euler's value as 6 approaches 0. Although 








/* Ww hit the load reaches -[euler’s value the raight 
equilibrium becomes unstable 
Reviews makes the follown gy comment: The above ‘aleula- 
) s of theoretical rather than practical interest, because the 
tion introduced to Kuler’s value is not significant 
CAL Scinmmarella, Argentina 
3693. Aghbabian, M. S., and Popov, E. P., Unsymmetrical 


First 


bending of rectangular beams beyond the elastic limit, Proc 


| Sonat. Congr ippl Mech., June 1951; J. W. Edwards, Am 
Arbor, Mich., 579-584, 1952 

Problem is treated under the elementary theory of bending for 

ll strains. It is assumed that plane sections remain plane 

i that the terial is nonhardening Authors give formul:s 

Lhe OmMmponents of the bendimg moment parallel] to the beam 

les and the inclination of the applied moment to the beam sides 


] Terms of the directio1 of the neutr i] plane, the ratio of the 


les, the ield stress, and a pat imeter dependimg or the position 
the plastie-elustic interface. The rotation of the neutral plane 
th the spread of the plast ov] under increasing moment Is 
discussed. experimental results for steel specimens are given and 
ompared with the theory As is to be expected from the ap- 
wroximati lved. the dis icv between theory and ey 

niall the vield pe ind increases with strain. 

; J \\ Bishop, Scotland 
3694. Ory, H., Calculation of wooden bars subjected to 
bending and compression German), Acta Te , Budapest 5, 

1, 21-45, 1952 

Creneralizing well-known theory of W. Prager for pure bending 
voden box beams [Z. Flugtech Votorluftschifffahrt 24, 19 

1. 1983 en <0 Proce. Fourth. inter. Congr. appl. Mech 
£37238 Q[5 O ide also the « 1 ompressive force \, 
ithor gives dia ms for rupture moment as funetion o 
Hnenslo imndd ¢ 1 dimensionless varinble o, containing \ 

excellent agreement with theory. 

| KG Odqvist, Sweden 
3695. Wright, W., Beams on elastic foundations solution 
by relaxation methods, ‘/ Engr. 30, 8, 169-171, Aug. 1952 


Plates, Disks, Shells; Membranes 


(See also Revs. 3676, 3677, 3678, 3686, 3730, 3794) 


Girkmann, K., and Tungl, E., Simplified analysis of 
in Germar 


3696. 
rectangular plates, clamped at the circumference 


Ost. Bauzeittschr. 8, 3, 47-53, Mar. 19538 
Authors use a particular form of trigonometric series for 
representation of the deflections x,y) and determine the co 


efficients of the terms involved by application of the principle o} 
Determin 


out to be relatively simple since any coefficient can be expressed 


energy. ition of the coefficients turns 


least potential 
1v either one of the two coefficients of lowest order. 
Authors show 
explicitly bv me 
inhomogeneous differential equation of the fourth 


that deflections Ul cy ean also be represented 


an auxiliary function which is found by 


Ns of 


} 
Ving ar 


Si) { 
& 


order. <A particular integral of this equation is found, making 


use of the Dirak delta function. 


the curvatures in x and y direction and the twist 


I: rom wz,/) 


ire determined, from which the bending and torsional moments 


ire derived in explicit form 


A numerical example illustrates the method The results 1 


ompared ¥v ith those obtained by Timoshenko s strict method 


APPLIED MECHANICS REVIEW: DE 


and show satisfactory agreement ta all cases where the 
not concentrated on too small a portion of the plate. 

The article represents a valuable contribution to the theo: 
K. Arnstein, US 


plates 
3697. 
displacements, /’roc 


Apr. 1953. 
The theoretical and experimeital investigations indicate 


Gaafar, I., Hipped plate analysis, considering | 


Amer. Soc. ctv. Engrs., Pap. no. 182, 28 


siderable error in the approximate theory of Ehlers and Cra: 
and others. 

The first step is to compute the forces and transverse and |: 
The s 
step is to determine the effect of the relative transverse dis) 
This is dor 
choosing relative displacements between consecutive joints 


tudinal stresses acting on the edges of each plate. 
ment on the transverse and longitudinal stresses. 


unknowns and solving by the moment-distribution method. J 
longitudinal stresses from the displacement are then comput 
The soluti 


simultaneous geometrical and equilib: 


in terms of relative displacement and deflections. 
next 
conditions and added to the results of the first step. 


determined by 


Aluminum models have shown average accuracies on thi 
10°", as compared with 200°, by more approximate met} 
C. R. Freberg, Us: 


3698. Fergusson, H. B., Kudar, J., and Harvey, R. B., T! 

stress distribution in the head of a thin-walled pressure vess: 

Quart. J. Mech. appl. Math. 6, part 1, 1-14, Mar. 1953. 3 
The the head of a thin-walled 


formed of zones from various surfaces of revolution is consi 


stress distribution in 


The equations of the membrane theory are written in terms « 
meridional are length and are then shown to have an appron 
solution valid for moderate thicknesses of the shell, provide l 
R, cot < Rs, where Rk, Ra, 


and @ the inclination of the normal to the axis of the shell 


are the principal radii of cury 


method is applied to a torospherical vessel head with 


bunged opening in the center. The maximum stresses i! 
head occur in a hyperboloidal zone and are found to be consid 
bly less than would arise in a comparable toroidal section. 


Krom authors’ summary by Ch. Massonnet, Belgiu 


J 2 ~ 


3699. Miiller, W., The moment surface of elastic plate 
mushroom floors and the determination of the deflections fr 
the moments (in German), /ng.-Arch. 21, 1, 63-72, 1953. 

In an earlier article [AMR 6, Rev. 1232], author presents 


tions for the deflection for various loadings on rectangular p! 


cee vo ser 


ind mushroom floors. The present article considers two sy) \ 
cases, namely, the simply supported rectangular plate with 
loading, and the continuous mushroom floor with point suppor '] 
utilizing theta functions for numerical evaluation of the mor t] 
surface Mo = (m, + m,)/(1 + v). He also shows, in the ¢ { 
the mushroom floor, how the expressions for the moment su! 
may be integrated to obtain the deflection and the boundar) 
ditions satisfied. The relation to analogous hydrody! 
problems is noted 

For those able to cope with the mathematics of ellipti 
tions of a complex variable, the author provides an alter 
method of attack on plate problems to the familiar metho 
Nadai and others. \. Burn, Austr 37% 


3700. Mikhlin, S. G., Estimate of the error in the computa 


tion of an elastic shell as a flat plate (in Russian), Prikl. | 05, 

Vekh. 16, 4, 399-418, Julv-Aug. 1952. If 
If an open shell and a plate, both of the same thickness «1 sym 

eontour of the plate being the greatest projection of the co t 


DECEMBER 1953 


he shell, are identically loaded and supported, then the dif- 
we of their potential energies will depend upon the curva- 
es of the shell; 
This difference, divided by the energ\ of the plate, the 


the smaller the curvatures the smaller the dif- 
nee. 
hor calls the error in the computation of a shell asa plate. He 
siders only shells of small curvatures, and most of his paper 
ls with the derivations of convenient formulas and estimates 
he energies of shells and plates. He presents an example of 
elical shell where the error is less than 18%. The estimate of 
error gives a better insight to the theory of shells of small 
The 


Given an element of an 


vatures, which the Russians eall “sloping shells.”’ 
finition of a sloping shell is as follows: 
of a shell ds? = A,?(a;, a )da,? 4 


nare of a plate 


A»o?(a;, a. )dae? and an element 


ds 2 = By (hy, a da : t B.2(a > de day? 
re a, and ay are curvilinear coordinates, if |.4, B, and 
|, /Oa, OB, /da,, are sufficiently small as compared with the 


llest values of B,; and Bo, 


| 


The new insight is used bi 


then the shell is snid to be a sloping 


the author to present a new theory 
loping shells whieh differs from the existing theories of Vlasov 
reneral theory of shells and its applications in technology,” 
1949} Nazarov [AMR 4, Rev. 631]. 
Nazarov’s work. 


T. Leser, USA 


scow-Lening! id, and 


iuthor points out also an error in 
Vathematical Renew 


'eSU OT 


3701. Dallison, K. J., Stress analysis of circular frames in a 
ntapering fuselage, J. roy. aero. Soc. 57, 507, 151-176, Mar. 


, 
>, 


lethod 1s developed for analysis of flexible Tus lage rings hav- 


4 


large cutouts such as occur at cargo and bomb doors. Frame 


skin are divided into segments, then strain-energy expression 
skin shear and frame bending is mimimized, using Lagrange’s 


letermined multipliers. Resulting simultaneous equations are 


d by relaxation or any of several other discussed standard 


erical procedures. Numerical example for a partial bulkhead 
ncluded in detail, showing effects of stringer and skin end load 


\ 


plication of method to closed rings is not worked out. 


VNonmathen 


rature make 


itical discussion and summary of major previous 
this an excellent introduction to ring analysis 


C. M. Tyler, Jr., USA 


3702. Giuliano, L., On the equilibrium of an infinite strip, 
built in and simply supported (in Italian), Ann 
II] 6, 3 :. 147 171, July -Dec 1952. 


\ solution of the classical plate equation satisfving the bound- 


Scu. norm. s ip 


aN AN neat ee 


conditions for one edge simply supported and the other per- 
tly clamped is obtained by means of the Fourier transform 
thod used by Ghizzetti to solve the problem of an infinite strip 
tin along both edges [Rend. Mat. appl. Rome, 1947, 145-187]. 
a large class of external loading functions f(x, y) the vertical 


lection is given by 


7D S SG t, ¥, & 


re G is Green’s function of the problem. 


F. DiMaggio, USA 


ar, Y | n f & n d&dn 


3703. Federhofer, K., On the eigenfrequencies of cylindrical 

shells of circular cross section and variable thickness (in Ger- 

A n), Ost. Akad. Wiss. math.-nat. Kl. S.B. Ila 161, no. 4-6, 89 
05, 1952. 

igenfrequencies and eigenfunctions are obtained for axially 

metric torsional and bending-extensional vibrations of con- 


t thickness shell. Wall thickness is taken as function of small 
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parameter pb and axial distance along shell. Perturbations in 


u of constant-thickness solution with orthogonality condition are 
and quadratic 


, USA 


wall-thickness linear 


R. P. Felgar, Jt 


used to obtain solution for 


function of distance along shell axis. 


3704. Berger, E. R., On the calculation of the influence field 
of a square plate (in German), /ng.-Arch. 20, 3, 207-210, 1952. 

Author proves the incompleteness of Pucher’s trigonometri 
series in the special ease of an influence-field of a single bending 
moment at the boundary in the middle of one edge (all edges 
{Pucher, title source, 12, 8.76, 1941 


with 


built im) The completed 
biharmonic 
polynomial functions, which were already used by Pucher [ibid 


IF. Miller-Maevari, Austria 


trigonometric series are identical certam 


3705. Peter, L., Determination of the state of plane stress in 
a cylinder of elliptical cross section (in Italian), Ann. Seu. no 
sup. Pisa (IIT) 6, 3-4, 255-267, July-Dee. 1952. 


Author starts from Ghizzetti’s work [AMR 4, Rev. 1038 
giving three stresses fo b, sae Ces, HO the plane elastic state, using 
three arbitrary constants and an arbitrary analvtie function 


¥ + OI fT 4 / 


Dr, Hpcing furthermore a solution of the equation A.@ 


F(x,y). The first derivatives of F(x.) 


expre ss the con wonel 


body forees. He obtains in general the normal componet 
the boundary of the plane field D section of the 
which allows reducing the problem to 


as 
D field, and express 


with the planes z const, 
building up a harmonic function gy in the 
o by elliptic confocal coordinates ¢ p.0). 

Conditions are given under which the solution will be univocal 


The Fourier coefficients of Y\ p G4) are le termined as functions « 


4, from which results for g a double series representing Green's 
C(p,6,7 function of the proble mM Then the three constants 
a,0,y are calculated by means of three compatibilit onditions 
body forees being considered null, @(.r being © 

Finally, 0G/Odzx, 0G/dy being calculated, the expressions of the 
stresses are obtained. From the author’s geners rimMulas if 1s 
concluded that it is possible to reach, as a spe sf VI. G 


Platone’s formulas for the circular evlinder [AMR 5, Rev. 1016 
A. Guzman, Argenti 


Buckling Problems 
(See also Rev. 3692) 


3706. Neuber, H., Theory of pressure stability of the sand- 
wich plate. I, II (in German), ZAMM 32, 33, 11/12, 1/2; 325 


337, 10-26, Nov./Dec. 1952, Jan. /Feb. 1953. 
It is not 


a proper sandwich plate that author dea itt ul 
rather a column, the edgi sin the direction of pressure not y 


His objective is to find the thickness and weight of the 
\s thre por 


rcan be put outsidea parent 


guided. 
layers so as to maximize the thrust load, yblem is 
two-dimensional one, where sin ¢ hesis 
integration requires e-functions with two or three sets of eon 
stants of integration according to the number of layers The 


equation for the eigenvalue is solved by linearization, which will 


result, in a set of diagrams showing the critical load vs. thick- 
ness h; of the thin layer, first with hy /h (h thickness of the thiecl 
layer), then with the total weight, as parameters. An optimum 


three-layer plate 


KK. Marguerre, 


Ol the 


diagram shows the supe riority 


3707. Gittleman, W., Lateraily loaded non-uniform struts, 


lircr. Engng. 25, 288, 56 57, Feb. 1953 
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Duberg, J. E., and Wilder, T. W., III, Inelastic column 
Re Pp 1072, 16 Pp., 1952 
reviewed in AMR 4, Rev 


3708. 
behavior, N ACA 

Supersedes article LOS7 

3709. Hickman, W. A., and Dow, N. F., Direct-reading de- 
sign charts for 24S-T3 aluminum-alloy flat compression panels 
having longitudinal formed hat-section stiffeners and comparisons 
with panels having Z-section stiffeners, VACA 7'N 2792, 71 pp., 
Mar. 1953 


Charts, based on extensive test data of 7'N 1157, 1439, and 
oo, are given In two altern e lorms., These charts make possl- 


ble the direct determination of the stress and all panel proportions 


required, to rl i given intensit of loading with a given skin 
hickness and effective length of pane Some illustrative ex- 
tmples are discussed m= detail A comparison is made of the 
relative merits of hat nd Z-stiffened panels when used for 


ompression and when used as the cover of box 


enins sublected to compression plus bending, o1 to compression 
plus bending plus shear, The tter comparisons are based on 
some additional box-beam tests. The hat-section stiffener ap 


pears to be structurally better than the Z-section stiffener for only 


ippli itlors | J. Plante mia, Holland 


Joints and Joining Methods 


3710. Mdller, T., New method for the calculation of nail- 


wood connections (in Swedish), Trans. Chalmers U7 Technol 
no. 117, 77 pp., 1951 

Paper contains a method for calculating the bearing capacit 
f nailed wood connections on the sis of tl ssumption that 
nailand wood are to be regarded as elastoplastic. With this basi 


| formulas for 
Vie ‘.. Cope ri 


is previo isl deduce 


Johanset 


nsen | 


the be Ing ecapaeitv [kK W , Byggn.-stat 


hagen 12, 1941 Author’s formulas are, in principle, in accord 
with those de Luce 1} \ Johanset 
Author investigates the value of the contact pressure between 


til and wood at failure in experiments with nails with large stiff 
hess LT fin eC! little influence of the largeness of Cross sec- 
Ol Furthermore, he finds that nails with quadrats cross section 


vith cireular 


The differen: ( 


sis of his experi nental results 


ire superlo! ton iils ross section 


I urt he rmore, the eX 


periments give constants Of materiils [or design 


The tests re short time tests As wuthor poimts out, supple 
\ tluable 


H. Nvla 


long time tests should ( 


nder, Sweden 

3711. DeLollis, N. J., Properties and uses of 43 adhesives 
classified according to chemical type, Prod Annual 
Handbook of Prod for 1953, G6-G9 


| ngng., 


Desig? 


Goldberg, J. E., Stiffness charts for gusseted members 
Engrs. 79, Separ. no. 179, 


3712. 
under axial load, Proc. Amer. Soc. cit 
l5pp., Mar. 1953 

Paper presents cl 


irts on the basis of which allowance could be 


made for extra stiffness of gusset-plate connections of truss mem 


bers when ealeulating secondary stresses and buckling loads 
The charts are given as functions of certam parameters, for whose 
determination the author suggests an approximate method based 


on application of ordinary flexural theory to deformation of gusset 


plates. The reviewer cor siders this method as oversimplification, 
which ignores the complex stress condition in the gusset plate 
and the deformability of the Joming elements. In his opinion, 


this makes the parameters unknowable and the charts impossible 
oO ust A. Hrennikoff, Canada 
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Structures 


(See also Revs. 3646, 3660, 3671, 3672, 3737, 3754, 3793, 36 


ge itd. 
of frames, /’roc 
Apr. 1955 

One clussical method for the 


Morrison, I. F., Group loadings applied to the ana 
Amer. Soc. civ. Engrs. 79, Separ. no. 188, 

solution of a statically 
minate frame involves selection of a primary structure 


statically determinate) and a system ol redundants. The 


ing loading conditions are then established: (a) Primary str 
loaded with the actual system of external loads (condition \ 


and (b) primary structure loaded in turn with each of 
dundants, which are taken equal to unity and applied sep 
onditions .\ | Work o1 


permit the establishment of a set of simultaneous equations 
+} 


solved tor the 


deflection considerations 


values of the redundant forces Lu F 
labor IT) \ 


Con he 
utilizes his ‘“group-lo iding”’ method to reduce the 


in the solution of these simultaneous equations, 


Mave h , 


lundant 


\ set of redundant groups Y,,, is establishes 


a particular combination of the V-re 


coefficier bi In eft u, the 


consists ol 


multiphed by a values of the 


efficients are chosen so that, when work equations are forn ‘ 


for the ri groups, @ set ol equations containing only one ul 


each Is obtained. These are solved directly for } m Th | 
values of the redundants Y, then can be obtained by ey 
expressions relating each X, to the values of VY, ar 


magnitudes of the redundants in the conditions Y, 


Reviewer believes this procedure to possess merit for ce 
structures, Nevertheless, the amount of labor require 
pplication is frequently considerable, and a good degre: 
Is required for its most effective application 
If. Si LpS¢ SS )] 


3714. Bolton, A., The analysis of multi-bay gabled rigid Bi 
frames, Struct. Engr. 31, 4, 110-117, Apr. 1953. 

A method of analysis is presented in which the gabled pol 
the sar 


determiming the carry-ovi 


the frame is replaced by an equivalent beam of 
After 


tors and the distribution coefficients for rotations and sw 


and rotational stiffness 


analysis can readily be made by relaxation of the constraints mn 

rn 1 ' 4 ? 
equivalent structure. The method is illustrated by a : ss 
rabled frame of unsymmetrical geometry and loading, i 


suggest ad. 


Gr. G. Mey 


shows the straightforward procedur 


in H. 


erhot, ¢ 


3715. Michielsen, H. F., and Dijk, A., Structural modifica . 
tions in redundant structures, J. aero. Sci. 20, 4, 286-285 rigid 
1953 24 

Attention Js drawn toa method of determining the vari V: 
the forces in members of » statically mdeterminate structul ne 
varlation being caused by changes In one or more memvbet! . 
structures The method should be of particular interest nt 
signers, since it obviates the necessity of completely rewo! lu 
analysis after the proportions of some members had to be ce} 
to avoid excessive stresses. Reviewer believes that the pr 
deserves 4 more complete description, particularly since it 37 
have applications outside the structural field. eae 


Es. Schenker, 


3716. Strigl, G., General approximation methods for calcu:a tis 
tion of highly statically indeterminate systems (in Ge! em 
Stahlbau 21, 9, 10; 167-170, 192-196, Sept., Oct. 1952 rm 

Author demonstrates that the iteration method of Drehw op 


ausgleich [frotation-angles equalization as well as the iter ith 





wn 
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thod of Momentenausgleich [moment equalization] can be 
iuced trom the Forménderungsgréssenverfahren — {slope-de- 
tion method of Ostenfeld] (deformations used as unknown 
ntities); in both iteration methods, starting from the geo- 
trically determinate system, the conditions of equilibrium are 
lled stepwise; whereas in the iterative calculation of the 
iftgrOéssenverfahren force quantities method (using forces 
or moments as unknowns), the conditions of deformation are 
lled stepwise. 
rhe Momentenausgleichverfahren method of moment equali- 
on] is identical with the Cross method whi h, In case of side- 
iVS | L.e@., relative displacements of the ends of the bars or rota- 
us of the bars), is simplified by introducing as unknowns of the 
pe-deflection method, in usual manner, the Stabdrehwinkel 
r rotation angles} and the Knotendrehwinkel [joint rotation 
sles} (ef. simplified Cross method of Da Silva Jr., AMR 5, Rev. 
O54). 
When the system which results from replacing the rigid joints 
articulations has one or more degrees of freedom, the con- 
rgence ol the usual iteration method is bad, but ean be im- 
ved in the following manner: At first the bar rotation angle is 
proximately computed by means of carry-over factors, and then 
s estimated quantity is introduced in the iteration ealeulation 
an addition [‘“Vorgabe’’| which is subtracted in the next step. 
hese methods are demonstrated by two examples (plane and 
ce Trames) with suitable tabulations. Moreover, it is demon- 
ited that, in the case of a symmetrical svstem, the cnaleulation 
be shortened by use of sums and differences of deformations 
Crruppe uverformungen’’] as unknowns. 
in some cases, it is preferable to use the iteration method of the 
raftgréssenverfahren force-quantities method] which Is 
monstrated by a third example continuous beam on elastic 
Ipports 
The different methods described are generally compared with 
yard to their suitable applicability. Occasionally a combina- 
n of the Kraftgréssenverfahren [force-quantities method] and 
Formdanderungsgroéssenvertahren slope-deflection method is 
vantageous, 
The paper Is a valuable contribution to the problem ol highly 
tically indeterminate systems, as well as to the general ques- 
on as to which of the numerous iteration methods is to be pre- 
rred in each case [ef. Worch, ; 
Stahlbautagung, 1952. Abhandlungen aus dem Stahlbau, Heft 
2; p. 10-5f.  Industrie-und Handelsverlag, Walter Dorn, G.m. 


H¥. Bremen-Horn, Germany). IX. Sevdel, Germany 


Zahmenberechnung,”’ ele 


3717. Bettess, F., A graphical determination of moments in 
rigid frameworks, (Vv. Engng. Lond. 47, 48, 558, 559; 1009-1010, 
72-74, Dee. 1952, Jan. 1953. 

Valves of moments in rigid frameworks are graphically deter- 

ined by locating characteristic pomts; final positions of charae- 

ristic points are located by successively locking and unlocking 
nts. Process is similar to that of moment distribution. Pro- 
lure is outlined and several « xample problems are given 

C. M. Smith, USA 


3718. Johnson, A. I., Strength, safety and economical 
limensions of structures, /nsin. Byggnadsst. Medd. no. 12, 159 
1953. 
This is an expository treatment of the problems introduced by 
itistical variations in homogeneity of material, dimensions of 
embers, and applied loading. Statistical discussion is based on 
rmal distribution and distribution of largest value in a sample. 
oposal for most economical design is essentially to minimize the 


ithematical expectation of total cost. Included is a rather 


553 


sketchy discussion of how theoretical statistical treatment can be 
brought into satisfactory agreement with experience. Reviewet 
believes the author’s approach 1s pertinent to the formulation of 
building design codes, but not feasible for the designers 

G. W. Housner, USA 


3719. KolouSek, V., Analysis of continuous arches of equal 
spans on piers of equal heights (in Czech), Anniv. Vol. Zdenék 
Jazant, Praha, Technic.-Védec. Vydavat., 143-170, 1952. 

Author presents a simplified analysis of continuous arches of 
identical shape, span, and stiffness on piers of equal height and 
stiffness by using method of deformations, whereby the redim 
dants—horizontal displacements and angular rotations at the 
supports—are determined by trigonometric series. The numbct 
ot interdependent equations are thus reduced to two, if vertical 
displacements are neglected. Presented method ean also be 
modified for consideration of vertical displacements; in this case, 
a series of three interdepe ndent equations results, to be solved ina 
similar way. The method can be used for continuous arches at 
ranged along straight axis or in a polygonal arrangement (space 


structure ). J. J. Polivka, USA 


3720. Raithel, A., Dynamics of stiff-jointed systems. NotelI: 
Free vibrations of systems having undisplaced joints (in Italian 
G. Gen. civ. 90, 11, 629-635, Nov. 1952. 

Continuous beams and frameworks are considered. In a single 
self-standing span, the deflection curve is determined through 
four end conditions; the vibration being lree, their svstem 1s 
homogeneous, and the well-known frequency equation is derived 

In a beam on x supports the 4n conditions are successively re- 
duced to a system of n continuity equations: these are three- 
moment generalized equations in which inertia loads are taken 
Into account. 

In this and similar cases, author suggests a step-by-step method 
to solve the complicated Irequency equation, Let a single span 
be taken apart and suppose that the remaining structure vibrates 
The isolated 


span shall then behave as a beam under elastic constraints whose 


with a given first-approach value of the lrequency. 


stiffness is independent from the mode of vibration of the beam 
A second approximate value of the natural frequency ean thus be 
derived for the single span, and soon. The true value always re- 
mains between two successive approximations. 

Author applies Cross moment-distribution method to calculate 
the end rotation of a continuous system for a unit moment. os- 
cillating with a given frequency; the expressions of stiffness and 
carry-over factors are generalized to take into account imertia 


loads along the beams. D Gentiloni-Silvery, Ital 


3721. Raithel, A., Dynamics of stiff-jointed systems. Note 
Il: Free vibrations of systems having free joints (in Italian), G. 
Gen. civ. 90, 12, 716-721, Dee. 1952. 

This second note deals with frameworks in which joint dis- 
placements are allowed. Each girder vibrates as a concentrated 
mass J/,; according to the dynamic equilibrium equation / 
o?M6;, 6; being the displacement and F,; the sum of all shear 
forces carried from the columns on the girder. 


uv 


We may write F; = 2,6,f,,, where f,, is the whole shear fore 


when displacements ol single girders are preseribed as follows 


Author derives f,;, values by applying Cross generalized method 
namely, in each condition the frame undergoes unit displacement 
and consequent inertia loads together. 

The frequency equation is solved step by step, first by putting 
the inertia forces equal to zero (overestimated fre quency value 








yotsa ( { Pnext bv computu these forees necordimyg to the 


i roximiute Vulue \ second underestimated value is thus 


Iexamples are developed for single- and two-storied frameworks 


D. Gentiloni-Silver}, Italy 


3722. Pugsley, A. G., Asimple theory of suspension bridges, 
ct. Engr. 31, 3, 75-82, Mar. 1953 


An ipproximnate inalogy Is est thblished between suspension 
ives mad Dems On elAsth foundations. The MwsogV Is based 
the fact that a (small) movu y loud on i Suspension cable CAUSES 


ipproximately constant deflection of its loading poimt (pro- 


led the points near the ends of the cable are disregarded The 
ogy permits the use of formulas derived for elastically sup- 
ported beams to caleulate moments in the stiffening beam of the 
reige An estimate of the spring Constant ol the equivalent 


POUNadALLOT Is given mM terms ol the welght ol the structure pel 


unit length and the dip of the 


Reviewer feels that although the analogy is quite useful for giving 


ethod of visualizing the effects of changes in some of the de- 
vit Darnmeters, the results of the numerteal calculations im thei 
esent form are ther erude, even for prelimimary designs 


3723. Fraenkel, S. J.,and Grinter, L. E., Nonelastic behavior 
of bridges under impulsive loads, /’?roc. Amer. Soc. civ. Eng 


79, Sep no. 185, 20 pp., Apr. 1953 
Deformuti ot bridges (extendimg to plastic range) Is) ce 
idered for | Is varving with time elastic deformation is o 
imed | step-by-step mtegration, plastic delormation is 
ing the ridge behaves as a mechanism with one membo 
lelding Predicted deflections of railway spans of 50 to 519 


hy tom exple rat height of 2000 ft are 
I N Arnold, Scot! rie] 


3724. Ljungstrom, O., Wing structures of future aircraft, 


| Cc Kk) ang 25. 201 | os 132. \I i\ L953 


\ survey is presented on mmimum-weilght mvestigation of wing 
ructures rried out in Swece Some results are showt 

jicnl eharts for sweptback and delta wings. Structural de 
elopment, Including multicell construction, adhesives, integral] 


fened panels, sandwich and plasties, is critical'y discussed 

l the vse of me materials, especially im connection with re 
: 
l ‘ erature ( : erintie . re lf ed 


3725. Lazzarino, L., Rules and norms concerning airplane 


tructures [t 33, 1, 87-93, Fe ) 


beollo | oducti | yt th thie t« lf 
eXIst 7 til ] rthiness requ ents 1s nphasized 
I SCUSSLO ‘ S] ets t wal 

\ j y ri? 

| y { ’ ] ’ i 1 

Ive! _ is ma if pisitl . 
j ( | ( rere eS sting bye weell 
epent Stl ed, but lis are 
| rs eri | tice it regard 

t ( 1 ! ( ents 7 my 

yl Stull youlad meecd Some SUL} 


3726. Howe, D., Analysis of two-cell swept box with ribs 
parallel to the line of flight under loading by constant couples, 
} A ( y ) Rep. 64. 12 pp... Mar. 1953 


\ethod ne coordinates developed by Hemp. [tit] 
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tungular, and ribs are assumed contimuously distributed. 
rib boom area and stringer area being distributed over the s 
effects of root constraint are not Investigated. Results ar 
sented m the form of cross-sectional rotations and stress 


sultants, Krom author’s summary by A. D Topping, US 


3727. Horne, W.B., Static force-deflection characteristics 
six aircraft tires under combined loading, VACA 7N 2926) 
pp., NIav 1953 


ixperimental data are presented for the elastic propertte 


six aircraft tires from 27 im. to 56 in. in diam. These data pr 


nformation on (1) the vertical lateral, longitudimal, and torsi a 
spring constants lor some ol these tires for a range of vert fy 


loading and inflation pressure, (2) the shift of vertical load ce 


pressure under lateral and longitudinal loading, (3) the \ | 
tion Ol internal pressure with load, and (4) for one tire, the s} 
of the lateral distortion curve of the tire circumference u s 
lateral loadimg. R. F. Smilev, USA 


3728. Wittrick, W. H., Torsion and bending of swept and € 
tapered wings with rigid chordwise ribs, Avro. Res. Co re 
(Comm. Ar stralia Re p. AC A-51. 85 pp., Sept. 1950 rey 


The problem considered is that of a swept wing, either cor SNe 
evimarieal, ol arbitrar sectior der an system of he ai 
cl torsion loads The wing LS assumed tO Consist oO , 1) 
iekling outer skin, 4 serie s of hoon S and stringers locat i 
y generators of the tube, and a series of close] spaced y r 
parallel to the root section. The ribs are issumed to be 
etely rigid in their owt planes but to offer no resistar 
varping out of their planes. For simplicity, only single-cell 1 1 
considered 
The theory is developed in general terms for arbitrar 7 
rsa iiation of stress besring aren over the tube. 1 
or the sweep of the tube The undament l equation g , ic 
pressed in terms of a stress function which is found to s: 
omplicated mtegrodifferential equation. Analytical solutic 
ns equation re obtaumed In certan rises t i Drocess Cons! 
essentially of separation of thi riables. These solutions } 
mteraction between torso? nad bemadmyg which is characte 
‘ this tvpe ol wing ‘ 
ly hie ise OT Ve t ying } ) shih tape ; 
vn it, except im regions ne the root and neat 
oncentrated shear load, the defor ons and stresses und os 
trary loading 1 he « ned | ethod which is - 
tall nh extension of the pue the De} goal \ 
in unswept wing. The « ietatio , ll be done n ¢ 
) iid lis (] l ( ( As et ( ethor 1) 
I or ce ed regions | s heen fe I 
| it oO highiv tapered wing, 1t 18 shown that the | 
effect is « DD! LN por ( a he stresses arising [re 
\ ping constraint at the row ‘ e} ale mg ihe 


et 
n : ; ee th 
729. Horne, M. R., Model to illustrate the behaviou 
if’s 
fixed base portal frames in the plastic range, /)/ J. app i 
- 
4, 2, 54-55, Feb. 1953. 
TY 
The model deseribed reproduces the modes of collapse of a 
ise steel portal frame is pred ted | the pinstl theor 
. 
omposed of light allov cubes held together by fine steel 
the Tensiol 1! which determine the strengths « orrespo 
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mbers in the structure. Good quantitative agreement is ob- 
ned between the observed and theoretical loads necessary for 
lapse. It is suggested that similar models could be constructed 
study the behavior of more complicated frames. 


From author’s summary 


Rheology (Plastic, Viscoplastic Flow) 
(See also Revs. 3681, 3723, 3753) 


Hoffman, O., and Sachs, G., Introduction to the theory 
\Ie- 


23730. 
f plasticity for engineers, New York, Toronto, London; 
iw-Hill Book Co., Ine., 1953, xiv +4 $6.50. 
Che text is organized into four parts. 


276 pp. 
In part I, states of stress 
briefly 
In addition to brief mention of some ot} 


d strain are defined and elastic behavior is stated 
nsor notation is used. 
older theories of failure, the maximum shear and von Mises 
The plastic 


the universa! 


ld conditions and “wield surfaces” are discussed, 


ress-strain relations described are of two tvpes 
ress-strain law or deformation theory, and the Saint Venant 
and Hencky’s theory are, re- 
Venant’s 


In the section on 


eory of flow. Reuss’s theory 
ectively, refinements and approximations of Saint 
eory for the use of small plastic deformations. 
perimental data, the authors point out that the restrictive 
iture of some of the present assumptions prevents too close an 
reement between theory and experiment. 

In part IT, the nonstrain-hardening or ideally plastic ease 1s 


nsidered The problems discussed are those of thick-walled 


herical shells and thick-walled tubes under internal pressure, 
tating evlinders and disks, and torsion and bending. The 
stie deformations art “contamed ind limited’? to small 


lues. The proble His have certam common simple feature s such 


symmetry in geometry, loading and boundary conditions 
In part III, torsion and her ading problems are solved again for 
strain-h irdening ease. The buckling of compressed bars and 
instability of bars, plates, tubes, and shells due to ‘“‘necking’”’ 
tension sre discussed. 
Part [IV comprises almost two fifths of the book and goes mto 
me detail on the stress distributions in ductile metals sub- 
ted to large plastic deformations during forming processes, 
lhe authors state that elementary rather than rigorous solutions 
the problems are presented beeause the former often vield sur 
isingly good results and also because some features of the exist- 
y rigorous solutions are not supported by experimental evi- 
nee, 
Summarizing, this text consists of a well-written presentation ot 
me of the currently used theories of plasticity as well as of a 
lection of existing elementary solutions to many interesting 


Y.-H. Pao, USA 


d important problems of plasticity. 


Prager, W., A geometrical discussion of the slip line 
Inst. Technol. Stockholm no. 


3731. 
field in plane plastic flow, Trans. roy 
», 27 pp., 1953. 
Author points out present limitations of analytical or numerical 
These 


ethods are mostly restricted to examples where problem is 


ethods for solving problems of plane plastic flow. 


ther statically determinate or solution contains straight slip 
nes. Paper here describes graphical methods of more general] 
plication. Author gives concise explanation of and relations 
etween physical, stress, and hodograph planes; he shows how 
ree types of boundary-value problems may be solved and takes 
1 example in sheet extrusion. Reviewer found geometrical dis- 
ission of theory of considerable interest. 


D. N. de G. Allen, England 


ae 


3732. Graham, A., The phenomonological method in rheol- 
ogy, Research 6, 3, 92-97, Mar. 1953 
models and some accepted 


sugyvest that 


Features of rheology 
principles cannot be relied upon to lead to an idequ ite mathe 
matical theory. A progressive method of building up a theory b 
direct reference to experiment is described and is shown to lead 


toa particular differential ¢ quation, From author’s summary 


3733. 
The creep of single crystals of aluminum, \V.1('4 7°\ 
pp., Mav 1953. 

Paper has a fundamental and theoretical, rather t 


Johnson, R. D., Shober, F. R., and Schwope, A. D., 


2945, 51 


nan engmee 


ing approach. It presents good transient-creep data for 99,99! 


pure aluminum crystals, which seem to fit Andrade’s empiric: ! 


relation that the shear strain rate is proportional to ¢ where 
is time). Paper includes a qualitative rey lew of plastic-flow be 


A. N. Holden, USA 


havior in terms of dislocation theory. 


Some problems of the theory of 


1953 


Rabotnov, Y. N., 
19 pp., Api 


3734. 
creep, NACA TM 1358, 
See AMR 4, Rev. 2030. 


Clarke, N. W. B., and Walley, F., Creep of high-tensile 


135. Nar 1953 


3735. 


steel wire, Proc. Instn. civ. Engrs. 2, part 1, 107 


Paper gives results of engineering rather than fund ental in 
portance on the stress-relaxation of ‘high tensile strength stee 


} 


wire stretched and maintained at constant length. Greater stress 


relaxation was found at higher initial stress levels. At any initially 
ipplied stress, the stress relaxation was proportior al to log thine 
up to 1000 hr, the time limit of tests. 


A. N. Holden, USA 


3736. Mott, N. F., The mechanism of work-hardening of 


metals, Instn. mech. Engrs. Proc. (A) 166, 4, 413-418, 1952. 

See AMR 6, Rev. 1245. 

3737. Meacham, R. C., Theory of creep in pin-jointed 
structures, Proc. First U.S. nat. Congr. appl. Mech., June 1951; 
J. W. Edwards, Ann Arbor, Mich., 619-624, 1952 

Author uses a linear creep-rate law and. studies viscoelasti 
trusses and viscoelastic-plastic trusses by using a reduced stress 
space procedure. By this procedure, a geometric construction 
can be made showing the motions of the stress point, the residual 


stress point, and the set pont during several time intervals when 


1 } 
fond 


load or toa sper ified 


B. ] USA 


the truss is subjected to a constant 


sequence, Cratewood, 


3738. 
fectly plastic body, Proc. First U.S. 


Geiringer, H., On the general plane problem of a per- 
ippl \lec I 


nat. Cong 


June 1951: a. W. Kdwards, Ann Arbor, Mic , 039 045, 1952 
The general plane problem is discussed on the basis of re pre 
sentations in three planes: The physical plane, the “stress 


graph,’ and the ‘velocity plan Simple approximate solutions 


of initial value problems are based on the relations between thi 


three planes and their characteristics The compatibility rela- 
tions, holding along each characteristic, are discussed Theor 
simple waves - 


W. T. Koiter, Holland 


is applied to the problem ol 


3739. 
plastic-rigid body, Phil. Wag. (7 


for the 


Hill, R., A note on estimating yield-point loads in a 
43, 338, 353-355, 1952. 


Bounds are obtained error commited when anv ap 


proximate theory of plasticity is used to estimate vield-point 


loads. It is shown, for example, that, if the von Mises vield fune 








re used to approximate the Taylor-Quimney 


te? ima potential a 


lata for copper, the error is less than 1°, for a wide variety of 
ding programs 


Krom author’s summary by D. R. Bland, England 


3740. 
tions made in theories of plastic flow for metals, 7'rans 
1181-1190, Aug. 1953 
Thin-walled 1 1S-T6 Al tubes have been stressed in bi ixlal ten- 


Marin, J., and Hu, L. W., On the validity of assump- 
ASME 


aay 0, 


sion In ordet 1) to test the applicability of both the distortion 


and slip criteria for yielding under combined stresses, and 


energy 


2) to show the deviations from constant volume which oecur 


specunens are loaded to prescribed 


Axial and lateral 


during plastic deformation 
ratios of axial tension and internal pressure. 
measured with wire strain yaves; radial compressive 
Results of 


surfaces’ as defmed by the two vield 


Strains are 


neglected. tests varving stress combina- 


Stresses are 


within the vield 


tics? 
loris 


theories lead the authors to conclude that the slip theory 1s a 


wetter vield criterion for this material The volume is shown to 


hange during plastic detormatior 


Reviewer believes clarity would be enhanced by showmg the 


relations} Ip between proportional limit ind vield stress and by 
drawn trom 


Krafft, USA 


; 
behind conclusions 


Kigs. Sand 10 J. M 


Dire discussion ol rensoning 


3741. Nadai, A., The principle of minimum work applied to 
states of finite, homogeneous, plane, plastic strain, Proc. First 
(.) S. nat. Cong ippl Mech., 1951: J. W. Edwards, Ann 
Arbor, Mich., 479-485, 1952 


sequences Ol finite homogeneous plane strain for 


Jur ( 


il) ideally 


plastic substance are defined by plotting in a plane figure the 


conventional finite shear as a tunetion of the quadratic finite 


elongation (the square of one plus the unit strain) for two straight 


ines Which, in the unstrained condition of the body, were perpen- 


dicular The plastic work of deformation is evaluated for dif- 


ferent sequences origimatimg m the unstrained and ending in the 


sume strained condition of the had There is one and only one 


particular pathway for which the axes of the meremental tensor ot 
strain continuously coincide with the axes of the tensor of finite 
Strain 


kor this se quence of finite strains, the work of permanent 


deformation is a minimum It is shown that the curves cor- 


responding to these mimimum work sequences are the extremal 
curves of the Euler differential equation of the problem of varia- 
tional caleulus for the minimum of plastic work done 


From author’s summary by J. Heyman, England 


3742. De Simoni, F., On a particular three-dimensional 


problem in the theory of plasticity (in Italian ),/st. Lombardo Sei. 
Lett. R.C. Cl. Sev. Mat. Nat. (3) 15 (84), 623-634, 1951. 

In the absence of body forces, the fundamental equations of the 
contain the following unknown 


von Mises theory of plasticity 


unctions of position: The mean normal pressure p, the com 


ponents S;; Ol the stress cle Vintion. the velocity components ”. 
india positive factor ot proportionality AN between the components 
Finzi | Aét 


derived a reduced system ot 


the velocity strain and the stress deviation. — B. 
Torino 76, 222-238, 1941 


stress deviation components s 


“at 
lecad. Sei 
equations containmg only the 
(nother reduced s) 


was given recently by T. Y 


stem containing only p and the velocity com- 
AMR 5, Rev. 


The present tuthor remarks that, for the purpose of con- 


Thomas 


ponents 
RID 

structing particular solutions, it may be preferable to use a less 
reduced system of equations of lower order. As an example, he 
uses equations involving p, A, and rv; to study solutions for which 
i dep nd in an exponential manner on a 


Ile finds that the 


the ve locity components 


near form of the coordinates 2), re, and x 
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stress field is uniform in this case. (The author seems to be 


aware of the fact that he has not actually found a three-din ! 
sional flow. Since the determinant of the strain-rate compon ry 
vanishes, one of the principal strain rates is zero and the flow js su 


plane. W. Prager, USA 


Failure, Mechanics of Solid State 374" 


(See also Revs. 3687, 3730, 3740, 3747, 3752) 


©3743. Cazaud, R., Fatigue of metals (translated by Fenner, se 
A. J.), New York, Philosophical Library, 1953, xiv + 334 p 
$12.50. ti 

See AMR 2, Rev. 869. in 


3744. Tipper, C. F., Dimensions in testing, Conf. on bi 
Fracture in Steel, West of Scotland Tron and Steel Inst., Glasg 
158, 21 pp., May 1953 


Pap. no. 


Author outlines and discusses test results im transition 3748 
perature studies from the viewpoint ol specimen shape and s gineer 
The survey covers the principal aspects ol the subject fron a 
statistical approach of Weibull and the early work of Davider \ra 
through the work of the past decade, principally in this count 2 
The maim conclusions are that dimensions are relatively uw u 
portant except in the presence of a notch. The initiation . 
propagation of a fracture in a notched specimen are determine 
il large extent by the dimensions Available material o1 = 
mechanism of fracture is reviewed m the lght of these cor 7 
sions G. S. Cherniak, USA a 

Con 

3745. Grover, H. J., Hyler, W. S., Kuhn, P., Landers, C. B ei 
and Howell, F. M., Axial-load fatigue properties of 24S-T and 
75S-T aluminum alloy as determined in several laboratorie 
VACA TN 2928, 63 pp., May 1953. 

The results of axial-load fatigue tests at stress ratios from ae 

F 3749 
to 0.6 obtained at one laboratory on sheet specimens of alumn ae 
allovs 24S-T3 and 75S-T6 are compared with similar results « — 
tained with two different t) pes ol axtal-load fatigue machines ee 
two other laboratories on the same allovs Also, COTM PATS tal 
made with axial-load fatigue tests made at a fourth laborator 
round specimens from rod material of these allovs oe 

For the 24S-T3 material, the agreement among the results 


tained at all four laboratories is excellent For the 75S-T6 


terial, good agreement is observed only for the sheet speci 
tested at medium stress levels. However, notable differences « 
between results for 75S-T6 sheet specimens tested at low sti 
levels and between results for rod and sheet specimens 

stress levels Results do not indicate whether differences cal 


attributed primarily to variability of material or to variabilit 


i , ; ; 3750 

test conditions. J. A. Bauscher, Jr., USA The Ge 
celer 

Material Test Techniques i 

(See also Revs. 3744, 3755) vt 

ea 

3746. Braun, A., Irregularities in the phenomenon of mic: x9 
hardness (in French), Schweiz. Arch. 19, 3, 67-78, Mar. 1953 ite 
A theoretical analvsis of the hardness test is made, based te 
the deformation of a spherical cavity in an infinite medium. 7] vel 
is compared with the simple tension tests, and from this is « rat 
tained the form for the equation relating hardness to ter sul 
properties Soth elastic and = work-hardening materials dt 
treated, the latter equation having an extra term. It is tl dt 
possible to aecount for variations in hardness values obtained velg 


testing a material under different penetrator loads. A test 
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edure is described, with complete 
Crood 
It is claimed that 


description of how the 


‘rial constants are calculated agreement of tests and 


ry is reported. hardness variations, when 
sured at different elevated loads, give relations to the struc- 
of the 


material. Penetrator loads from 2.5 to 50,000 grams 


used mn tests. _ \ Hunter, USA 


3747. 
tests, C 


Matton-Sjoberg, P., The mechanism of fracture in im- 
Steel, West of Scotland 
Mav 1958. 


standard 


mf. on Brittle Fracture in 
and Steel Inst., Glasgow, Pap no, 404, 46 pp., 
series of tests on mild steel wus made, using the 


pv kevhole and the Schnadt K 


tal method is described and the chen eal 


impact tests. The experi- 


analvses of the 


Lmens given. The mechanism of fracture of different metal- 


il structures is discussed. The paper. concludes with a 


} ] 


nary of the factors Involved in brittle fracture 


From author’s summary by R. G. Boiten, Holland 
3748. Dodge, B. F., High pressure research in chemical en- 
gineering department of Yale University, Jans. ASME 75, 3, 
343, Apr. 1953. 
\ rapid “Cook’s tour” through the five-vear-old, high-pressure 
ratory research 


is followed by a digest of past and future 


} 


ects. Hvdrogen attack o1 
500 C Is 


metals at pressures up to 2OOO 
reviewed qualitatively on 


While no theory 


wide interest, such as the 


ind temperatures up to 
isis of three different tvpes of experiments 
esented, certain findings are of quit 

re hvdrogen attack of low and medium chrome steels at pres 


1000 atm. 
Co npressibility of H No gus mi 


above 
discussed at various 
effect of 

briefly, 


\tures is 


entration levels and pressures up to 3500 atm. 


pressure on some chemileal reactions is outlimed 


erions 


E.G 


particular emphasis on cenatalvtie ren 
Chilton, USA 


3749. 


f plastic materials 


Eder, F. X., Measurement of the dynamic strength 


(in German), Z. angew. Phus. 5, 1, 1-5, Jan 


) > 
) 


from theoretical relations, the importance of exper! 


| iting 


+ 


tal conditions in determining the influence of strain rate on 


mechanical properties of metals is pomted out. Some in- 
sting and hitherto unpublished experimental results, ob- 


1 by author by tromagnetic apparatus in) 


means OF an ere 
h copper wires were loaded by a brief, strong current im 


briefly 


at high test straim rates 


se, are discussed. The effects of the propagation of 


tie waves with strain hardening 
mensureme at, are con- 


USA 


of the length of test bar on accuracy of 
red in the paper. A.D Topping, 
3750. Opinsky, A. J., Thomson, R. F., and Boegehold, A. L., 
The General Motors research corrosion test: A cyclic humidity 
iccelerated corrosion test for sheet steel, 1S7.\J Bull. no. 187, 
Dt. Jan. 1953. 


\ new ty pe of precision ‘Orrosion test has been dle 


veloped to 
ly the corrosion resistances of bare stee] specin eus for those 
lications where the protective rust of specimens exposed on 


\ slow 


4 superimposed dip of a weak elee- 


s outdoors is not fully re ilized humidity evele, an 
ited temperature, and 
te have been so arranged that an almost nonprotective rust 
veloped after an imitial pe riod There is evidence that this 


rates several steels m about the same order as atmospheric 


osure testing. The magnitude of corrosion losses of steels ex- 
d to this test is about three times that of the same steels ex- 
dtoamo lified ASTM salt-spray test 


veight ) for the same lea goth of time 


salt concentration 54 


From authors’ summary 


sar 


3751. Wessel, E. T., and Olleman, R. D., Apparatus for ten- 
sion testing at subatmospheric temperatures, AS7\VJ Bull. no 
IS7, 56-60, Jan. 1953. 

An apparatus for producing tension-testing ten 
— 195.6 C 


peratures Trom 


room temperature to is described Nitrogen vapor 1s 


utilized both as the refrigerant and as the testing medium. Pre 
determined test temperatures are readily obtamed and ac 


1 1, 
Curately 


tem. Thi 


ia he adapted to other tvpes of tests. The possibility of testing 


stabilized with an automatic control and recording svs 


apparatus 1s simple ind economical to operate ind 


it even lower temperatures Is discussed briefl 
From authors’ sum 

3752. 
ingot iron, Proc. First U.S. nat. Congr 
J WW Kdwards, Ann Arbor, Nich a i 


Single ervstals of mgot iron were tested in na rotati 


McClintock, F. A., Fatigue tests of single crystals of 
“appl Mech., June 1951; 
653 659, 1952 

gy bending 
stal with 


tation ery 


fatigue machine man attempt to corre late ori 


shp surfaces and fatigue cracks. Microscopic examination showed 


tl it slip took place ina LI] - direction o1 \ surfaces which 
ould not be shown to be made up of microscopi wets parallel 
to certain ervstallo raphic planes Fatigue cracks usuall fol 
lowed ship surfaces in a stepwise manner: however, the macro 


scope orientation ol the plane of the crack was parallel to a prisane 
firection 


J. A. Bennett, USA 


rit probably eontamed 


of high stress 


‘ 


3753. Hartman, A., Peeling tests of light metal sheets. I (1 
Duteh), Nat. LuchthLab. Amsterdam Rap. M1893, 24 pp., 13 
tables, 14 fiugs.. Jan. 1952. 


The mean 


redux bonded 24S-T 


ilue and seatter were determined of thi 
tlelad sheet, O.S-mini 
N.A.R.I 

Aero Research Lt os 


a guide in de 


strength a 


it standard cireumstances of the 


The test used was the peeling test The 


mean value served ns termining the imfluences of 


different circumstances during the pretreatment and the bonding 


quality of the bond kor redux, a change In) 


process on the 


peeling strength from 26 to 10 kg was not coupled with any de- 


terioration mm shearimg strength. Three other metal ylues gave 


low or very low peeling strength. Some tests were made to check 


tests In this direction 


the Spies theory of the peeling test; furthes 
isable 


} 
We Ady 


From author's summary by Ch. Massonnet, Belgaum 


Mechanical Properties of Specific Materials 


(See also Revs. 3677, 3694, 3724, 3733, 3740, 3745, 3746, 3750, 3752, 
3753, 3776, 3890) 


3754. 
sure vessel steels, Weld. J. 32, 1, 


Stout, R. D., The preheating and postheating of pres- 
14s 22s, Jan. 1958 
Report isa summary of present knowledge concerning the effects 


Ol preheating ana postheating operations on the soundness and 


mechanical properties Ol welds An mMportant part ol the report 


Is it table containing recommended preheating ana post eating 


temperatures for various carbon contents and thieknesses of the 


grades of steel commonly used for pressure vessels, A list of 


problems requiring further study is also included 


From author’s summa 


3755. Gross, J. H., Tsang, S., and Stout, R. D., Factors 
affecting resistance of pressure-vessel steels to repeated over- 
loading, Weld. J. 32, 1, 23s 30s, Jan. 1953. 


The following phases of repeated overloading were studied: 


Direction of loadm zero to tension vs. reversed bending. 


a 











Multibead welds with 
d) Effect of strength level. 
From authors’ 


l:ffect of surface stress raisers. (c) 
reheating ol! postheating. 


summary 


3756. Tipper, Constance F., Effect of direction of rolling, 
direction of straining, and ageing on the mechanical properties of 
a mild steel plate, /. Jron Steel Inst. 172, part 2, 143-148, Oct. 
1Q59 


A series of experimet! tS Was ( irried out on mild-steel plate to 
determine the effect of plastic strain and aging on notch-impact 
results and yield point, with the special purpose of investigating 


lirectional effects. 


Direction of rollmg was found to be most significant in Izod- 
mpact tests, the lowern y ol these values after prestrain heing 
chiefly due to work harder lng and strain-aging. These lactors 


tlso raised the ield and ultimate tensile stresses and caused loss 
( f ductility 


vield chiefly, both 
No satisfactory explanation could be found 


Direction of strainimeg was found to affect the 


ilue and shape 


to aneceount [or the posence ol i recovered vield fniter aging. 


From aut hor’s summary 


3757. New materials for aircraft. Brief accounts of the 
properties of new alloys and other materials, Aircr. Engng. 25, 
287, p. 25, Jan. 1953 

3758. Edeleanu, C., Transgranular stress corrosion in 
chromium-nickel stainless steels, J. /ron Steel Inst. 173, part 2, 
140. -146, Feb. 1953 

Che standard grades of austenitic stainless steels have been 
tested Im a magnesium chloride solution. Those in which the 


rendil \ transform on straining have been found 


iustenite dor Snot 


to be less susceptible to cracking. Experimental steels have con- 


firmed that such failure can be largely avoided either by increas- 
ing the alloy eontent of the normal steels and thus making the 
tustenite more stable, or by decreasing the alloy content and pro- 
aducing A partly Martensitice steel in which the corrosion is less 
localized and therefore is less likely to cause cracking 


stress eorrosion has been obtained in many 


Transgranular 


hloride solutions, including some relatively dilute, and there is 


evidence that oxidizing agents can cause an aeceleration. 


\let wlographi evidence 


straimimegeg 


martensitic phase is 
and that 


From author’s summary 


that a 


shows 


produced on iustenitic steels, this phase 


18 corroded preterentiall 


3759. Kroneis, M., Gattringer, R., and Krainer, H., Rela- 
tions between kinetics, structure and strength characteristics of 
chrome-vanadium steel (in German), Stahl u. Eisen 73, 1, 23-30, 
Jan. 1953 

Authors present exte f effect of heat 
Variables 


quenching temperature, cooling rate, annealing temperature, and 


msive data on and analysis 


treatment on two chrome-vanadium steels. were 


thickness Significant unprovement of static and notched-bar 


mpact strengths was obtained when steels were quenched from 
920 C 


mnie properties, AS ne 


SUDO o1 Faster rates of cooling improved static and dy- 


licated by tests on specimens of varying 
diameter. Analvsis showed that absence of ferrite or pearlite in 
etal as quenched led to improved physical properties upon an- 
nealing KF. J. Mehringer, USA 
3760. Franke, E., The influence of impurities on the re- 
sistance of aluminum and aluminum alloys to corrosion (in 
, Werkstoffe Korr. 4, 1, 4-14, Jan. 1953. 


Author gives a compilation of data in the field of corrosion 


(german 


effects on aluminum alloys, especially with respect to the presence 


APPLIED MECHANICS REVIEW/s 


of metal and nonmetal impurities. Influence of impurit) 
centage and distribution, heat treatment, surface conditio) 


The COl 


tional methods for determining corrosion resistance are criti 


effect of different corrosive media are discussed. 


A reference index of nearly 100 articles is presented. 
R. Nilson, SW ¢ 


3761. Levelton, B., Corrosion in industry, Engng. J 
treal 36, 1, 8-13, Jan. 1953. 

Assessing the potential annual loss to industry throug 
sion, author discusses its causes and prevention. Examples 
given of the effect of corrosion on typical lumbering and paper 
equipment. Exposure tests are described and theories giv 
the causes of failure, from which preventive measures 1 
scribed. Special attention is given to corrosion from oxygen »1 
salt water. From author’s summa) 

3762. Benko, A., The influence of alloying elements on t 
mechanical properties of light metal alloys of the Al-Mg-Si typ. 
(in Hungarian) Aluminum 4, 5, 9 
105, 1952. 

The mechanical properties of the Al-Mg-Si-type li 


Hungarian J. Metallurgy 


aut\t 
alloys as the function of the proportion of the components 
scribed. In respect to the influence of the alloving element 


was established that, in the event of simultaneous alloying 


copper and manganese, higher values of tensile strength 
elongation were obtained at all periods of aging than with 
The 
duced the corrosion resistance of the composition. Mxper 
that i 


strength equivalent to 0.65° copper, and best quality of 


ganese alone presence ol copper, however, great 


show 0.2°% manganese produces an increase int 


position is obtained at 0.4 to 0.6°7% manganese content. Bas: 
economic considerations, it appears that manganese is the 
advantageous as the fourth alloving element, since it increase 
tensile strength without reducing the corrosion resistance 
Courte S}/ of Hungarian Technical Absiracts D. Varsar 

3763. Dennison, J. P., and Preece, A., High-temperatur 
oxidation characteristics of a group of oxidation-resistant copper 
base alloys, J. /nst. Metals 81, 229-234, 1952/1953. 

The influence of small separate additions of aluminum, bh 
lium, chromium, magnesium, and silicon on the high-tempe1 
oxidation of copper has been examined, these alloving elem 
having been chosen because their oxides have a high electri 
sistivitvy. The composition and microstructure of the s 
formed were studied and correlated with the rates of oxidat 

The effectiveness of the additions in conferring oxidatio 
sistance was in the decreasing order: beryllium, aluminum, 1 
nesium, silicon, chromium. 
that of co 
showed divergences from the established parabolic and expor 


These divergences Mav be accounted for by i 


Alloys having rates of oxidation less than 


tial laws. 
sideration of the relative rates of diffusion of copper and of 
alloving element through the oxide lay crs. 


From authors’ summa 


3764. Voce, E., Copper and copper alloys: a survey of te: 
nical progress during 1952, Vetallurgia, Manchr. 74, 279, 9 
Jan. 1953. 

Continued progress has been made during the past year i 
metallurgy of copper and its alloys. In the various sections ot | 
review, the author discusses the principal items of interest 
extract 


cerning such subjects as raw-material resources, 


fabrication, finishing, and_ properties. 


From author’s summa! 


erent nana ae 


Fenner ects ee nc 
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3765. McHargue, C. J., and Hammond, J. P., Preferred 
entations in iodide-titanium, /. Metals 5, 1, 57 61, Jan. 1953. 
(he wire textures for cold-rolled and recrystallized iodide 
nium and the sheet textures for this material produced by cold 
| hot rolling and recrystallization at a series of temperatures 
e determined. The effect of the a — 6 transformation on the 


et texture was noted. From authors’ summary 
3766. Ihrig, H. K., and Jarman, J. T., The importance of 
bon in ferrous metals for engineers, ASME Ann. Meet., New 
rk, De c 1952. A-8]1, S pp., 3 tables, 1] figs. 


The prineipal properties of ferrous metals of interest to engi- 


Paper 52 


rs are largely the result of the amount and type of carbon 

ed with the iron. Experimental work starting with a base 
to which carbon and other alloving elements are added is 
The engineering properties of the various steels pro- 


ed are compared and related to their alloy Carbu- 
Some Ol the detri- 


ribed. 
eontent, 


Tio aq d decarburization are discussed 


ntl effects of carbon in both straight Whom and stamiless 


che are pointed out 


t of both the 


The effe amount and the form of carbon mm cast 


is is shown experimentally. The role of carbon in the produc- 
of the nodular cast irons, which are new engineering materials 
Unique properties, Is shown. 

USA 


From authors’ SUM! 1) ¥ J Dolan, 


3767. 
tabilised austenitic stainless steel, Wefall 
S 24, Jan. 1953 


is shown that 


Simpkinson, T. V., Behaviour of carbides in niobium 
gia, Manchr, 47, 279, 


In properly processed niobium stabilized 18-8, 


irbon is immobilized as a difficultly soluble random pre- 


tate of mobium carbide. How variations in the temperature 


rentment, a iy) We Wing ecy the 


t 


inl hot-worl ng, ! ri¢ 


distribution of precipitated carbides seen under the 


strated. Improper processing 


L 
f 
f 


1R-RN] a condition of susceptibility to imtergranu- 


Krom author’s summary 


crystallization of 


1952. 


Gillemot, L., The theory of the 
Hungarian , Onilod z. a aa sh 


3768. 
\dular graphite (n 


Che author deals m historic retrospect with the crvst illization 
} 1.” { . — +, ] } 
Mill graphite experiments were conducted to determuic 
Wilts MWNPOS iOS Viiicl miu ry prtrirte OTTME il 
1 
sty Hist ' ie l ures v ' i ( (ry rite pp rs 
( l¢ y? ( ) ¢ Lhe <1] ~ e Tests n vce 
: a‘. » allowed « Me ant Ce. m ently. aleve 
: \ ' 1 
: er Alle I \ ti ¢ ( on VI parto I ul rgerapnite 
! ‘ . 
} rates dir ] } qui ?) nodular graphite ear 
' wlized direct ] Hd practiea ! neient « he 
dS} ( el > ! pereut« ile ~ he Mg Dp 
; 
: the oral ( rms. due 4) The ( SLELON ¢ a ( € ( 
a 
elu ol e al \ oO! Dp! 1? Is 


i 

: 

: 

: 

: 

| 

3769. Herzog, R., and Burton, R. H., On the determination 
f wear characteristics of vulcanized India rubber (in Get 
e 


hiveiz, Arch. 19, 1, 1-6, Jan. 195 


Simpson, H. E., Some factors affecting the testing of 
36, 4, 143 


3770. 
urface durability of flat glass, J. Amer. ceram. Sov 
16, Apr. 1953 


The surface durability of fl glass was studied subjecting 
olass TO cles surinee toggme vl d ele rn hy The tot i] 
smissi« TT scatter v ( itheres 


l 


559 


sumples were measured with a photoelectric haze meter, the rela- 
tive amount of scattering being considered as « measure of the 
amount of haze or surface deterioration. Some factors influencing 
the test were considered, especially the age of the samples ana 
previous conditions of storage. Comparisons were made _ be- 
tween ground and polished surfaces and fire-polished surfaces 
The effects of acid and alkali treatment on the durability of the 
From 


surfaces were also studied author's summat 


3771. Johnston, R. D., Chipman, R. D., and Knapp, W. J., 
Prestressed ceramics as a structural material, J. Amer. cera 
Soc. 36, 4, 121-126, Apr. 1953. 

The compressive strengths of most cerami rmwroduc is are seve! 


to ten times greater than then respective tensile strengths | 


ceramic structural members are kept in compression by prestress- 


ing, they are capable of carrving much larger loads than met 


bers with no prestressing. Through application of the prineipl 


of prestressing, tensile stresses are avoided. Results of pre 


liminary experiments with prestressed ceramic members are ce 


scribed. The test findings indicate that prestressing gives marke 


improvement in resistance to failure in both static and impaet 


loading. Some possibilities are suggested for using prestressing 
methods with ceramic materials. 
From 


authors summary 


3772. 
position upon the resilience of elastomers, 
56-58, Dee. 1952. 


The Bashore resiliometer has been used successfully 


Schulz, E. F., The effect of temperature and com- 
ASTM Bull. no. 186 


tO measur 
the resilience of elastomers at temperatures ranging from 0 

170 C. 
finish, are independent of operator effects, 
The 


temperature. 


Such test results are insensitive to sample geometr 

ind are of good rep! 
resilience of elastomers is highly dependent 
The 
plasticized poly vinyl chloride 


and 


on position: the, 


ducibility. 
resilience-vs.-temperature 


upon curves 
resins are characterized | pro 
minima. These curves are dependent 


nounced maxima 


upon trie are ll fluenced by 


tration, and by filler content 


Mechanics of Forming and Cutting 
(See also Revs. 3730, 3928) 


©3773. Dawihl, W., and Dinglinger, E., Handbook of carbide 
Handbuch der Hartmetallwerkzeuge!, Berlin, Spring 
937 pp. DN 15.60. 


tools 


Ver] a 


1953, xv 


Comprehensive treatment of metsllurg pi inl eharaet 
Stics nanufaeturing and use of sintered and - arbice 
terials P) perties of metali-cutting ft vols are evaluated in t 
interrelationship as well as the effeets o itting forces, cut 
temperatures, and tool wear. Details of tool angles and desi 
f single-point tools, also brazing, grinding, lapping of the earl 
tips are discussed. Tool life when 1 hining variou ork pic 
naterials, surface quality, and depth of deformation in the worl 
piece asl fluer ( lh feed and utting speed ire g ( t9 
form. Information is supplied on machining of nonm« 
terials like stone, glass, pls sf1CS, and lan mated wood \ 

lustrial applications of sintered carbides in Europe 
parative properties, designations, and compositions of Amer 


products in relation to those « 


and British and other European 
Germany are. listed Ineluded are standards and propos 


standards of earbide tools and tips of various Kuro 
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3774. Grodzinski, P., Unorthodox methods of machining 
hard materials, Metallurgia, Manchr. 47, 279, 34-38, Jan. 1953. 

The shaping of very hard materials, such as the sintered tung- 
sten carbides, has given rise to a number of unorthodox machining 
methods, mainly of an electrical nature. In this article the 
author reviews the present position, giving references to more de- 
tailed published information concerning the methods discussed. 

From author’s summary 


3775. Shaw, M. C., Machinability of metals and tool life 
(in French), Rev. Univ. Min. (9) 9, 4, 159-195, Apr. 1953. 
Paper gives basic considerations of tool angles in general, and 
those of metal-qutting tools in particular. Theories of formation 
of chips and supporting evidence from microscopic examinations 
are stated. Tool life of carbide and HSS tools under identical 
conditions is compared. Other topics are: Relationship of fric- 
tion and tool wear; hardness of carbide and HSS tools at various 
cutting speeds; tool life as determined by wearing away a 
diamond point impression on flank of tool; effect of various 
cutting fluids upon HSS tools at different speeds of machining. 
A. O. Schmidt, USA 


3776. Zilatin, N., Kahles, J. F., and Briggs, C. W., The 
machinability of cast steels, Tool Engr. 30, 2, 59-67, Feb. 1953. 
Article presents machinability data for cast steels that have 
not been generally available to industrial users of castings. 
From authors’ summary 


3777. Shaw, M. C., Cook, N. H., and Finnie, I., The shear 
angle relationship in metal cutting, Trans. ASME 75, 2, 273-283, 
Feb. 1953. 

Authors summarize analytical expressions which have been 
derived for the shear angle in orthogonal cutting and present a 
critical review of the assumptions upon which each is based. 
They introduce the concept that friction between chip and tool is 
a function of the restraint imposed by cutting conditions upon the 
metal between the shear zone and the tool face. They conclude 
that, in the general case, the maximum shear stress is not directed 
along the shear plane and that the shear angle is given by 


@= 45° +7’ —Bt+a 


where 7’ is the angle between the shear plane and the direction of 
maximum shear stress, and @ and @ are the rake and friction 
angles, respectively. Experimental data are presented in support 
of their extension of the theory. H. R. Letner, USA 


3778. McCormick, T. F., Large extrusion-press operation 
and production problems in aluminum, Aero. Engng. Rev. 12, 2, 
27-33, Feb. 1953. 

Author reviews operating techniques and problems associated 
with present large extrusion presses and indicates some of the 
expected problems that will arise in production of extruded shapes 
on presses of 14,000-ton capacity. Paper is one of five describing 
aspects of the heavy-press program for light metals presented at 
an ASME symposium. G. Gerard, USA 


3779. Papen, G. W., Requirements for large, light-metal 
forgings and extrusions in the aircraft industry, Aero. Engng. 
Rev. 12, 1, 24-33, Jan. 1953. 

This paper discusses the aircraft-industry requirements for 
large forgings and extrusions, and supports these requirements by 
analyzing the effect of the trend in performance on aircraft struc- 
ture, function, and production. The paper confirms that large 
integral structural components satisfy these trends better than a 
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continuation of conventional ‘‘bits and pieces” structure. |; 
further concludes that large forgings and extrusions are the most 
economical methods to produce integral-type structure. 

In addition, detail requirements of large forgings and extrusions 
relative to physical properties, tolerance, and refinements are 
presented. 

Statistical studies are presented to indicate the high potential] 
use of large forgings and extrusions. 

From author’s summary 


3780. Kennicott, W. L., Mechanically mounted elements of 
cemented carbide, ASME Ann. Meet., New York, Dec. 1952. 
Paper 52—A-62, 14 pp., 16 figs. 


Hydraulics; Cavitation; Transport 
{See also Revs. 3879, 3940, 3958) 


3781. Rouse, H., Cavitation in the mixing zone of a sub- 
merged jet (in French and English), Howille blanche 8, 1, 9-19, 
Jan.-Feb. 1953. 

Author experimentally demonstrates a case when incipient 
cavitation does not occur on the solid boundaries but within the 
free stream. Turbulent pressure fluctuations can lower the loca! 
instantaneous pressure level to cause cavitation in the mixing 
region of a free jet. 

Author emphasizes that the estimates are tentative and ex- 
periments are preliminary in nature. 

L. S. G. Kovasznay, USA 


3782. Longuet-Higgins, M. S., Mass transport in water 
waves, Phil. Trans. roy. Soc. Lond. (A) 245, 903, 535-581, Mar. 
1953. 

Paper extends general theory of mass transport to include the 
effects of viscosity. It is shown that the motion in the interior of 
the fluid depends on the ratio of the wave amplitude a to the 
thickness of the boundary layer 6; for a?/6? small, the diffusion of 
vorticity takes place by viscous ‘‘conduction”’; for a?/6? large, by 
convection with the mass-transport velocity. Appropriate field 
equations for the stream function of mass transport are derived. 

Special attention is given to boundary layers, and a general 
theory is developed for two types of oscillating boundaries: (1 
When the velocities are prescribed at the boundary, and (2) when 
the stresses are prescribed. The equations of motion can be 
integrated exactly when the motion is simple-harmonic. A 
method is given for determining the mass transport throughout 
the fluid in the presence of an oscillating body, or with an os- 
cillating stress at the boundary. Application of this method is 
made to the cases of a progressive and a standing wave in water o! 
uniform depth. The solutions differ significantly from the perfect- 
fluid solutions with irrotational motion. The chief characteristic 
of the progressive-wave solution is a strong forward velocity near 
the bottom. The results predicted in this paper agree with those 
observed in experiments. 8. Ostrach, USA 


3783. Niemeier, B. A., Seals to minimize leakage at higher 
pressure, Trans. ASME 75, 3, 369-379, Apr. 1953. 

Fixed and moving seals to be used in the super-pressure range, 
10,000 to 100,000 psi, as classified by the author, are studied and 
evaluated. A general discussion of the theoretical problems in 
confining pressures of great magnitude precedes methods for de- 
signing seals for such pressures. A method and device for 
evaluating seals have been developed to provide confirmation of 
theories. Practical seal problems and applications are shown. 

From author’s summary by J. F. Manildi, USA 
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3784. Hiibner, E., On pressure losses of pipes with built-in 
structures (in German), Forsch. Geb. Ing.-Wes. 19, 1, 1-16, 1953. 

Author finds experimentally that the pressure loss of a single 
bar or of a single grid of bars built in a pipe depends only upon the 
solidity of the structure and is very accurately predicted by the 
theoretical method of discontinuity surface in two-dimensional 
flows, assuming the bar as a sharp-edged plane surface and taking 
due consideration of the pressure recovery after the flow velocity 
becomes uniform again. For two and more congruent structures 
in series, author finds that the contribution of the first structure 
to the total loss is practically constant and is the same as if it were 
alone. The contributions of the following ones are approximately 
equal within themselves and depend only on the ratio of the dis- 
tance among them to the bar breadth, in case this ratio is greater 
than about 4. For two structures in series, a minimum of total 
pressure loss below that of a single structure is observed when 
the above-mentioned ratio is about 2. 

L. 8. Dzung, Switzerland 


3785. Ezra, A. A., A direct step method for computing water- 
surface profiles, Proc. Amer. Soc. civ. Engrs. 79, Separ. no. 180, 
10 pp., Mar. 1953. 

The author has a semigraphical method for computing water 
surface elevations for steady flow in natural channels, taking into 
account velocity head changes. The pertinent properties of each 
cross section, including distance to next cross section, are tabu- 
lated and plotted against elevation for a given discharge. Profiles 
are then quickly obtained by graphical means. . 

V. L. Streeter, USA 


3786. Gumensky, D. B., Design of side walls in chutes and 
spillways, Proc. Amer. Soc. civ. Engrs. 79, Separ. no. 175, 7 pp., 
Feb. 1953. 

This work supplies diverse practical formulas enabling quick 
evaluation of the pressures resulting from special movements of 
the fluid in hydraulic structures. It studies particularly the case 
of a stream followmg a steep slope, the effects of curvature, and the 
phenomenon of air entrainment. The proposed formulas can be 
easily used; however, because of the extremely compendious 
reasoning on which they are based, some reservations seem neces- 
sary, as well as a certain carefulness in using them. 

L. Eseande, France 


3787. Bradley, J. N., Rating curves for flow over drum gates, 
Proc. Amer. Soc. civ. Engrs. 79, Separ. no. 169, 18 pp., Feb. 1953. 

The need for accurate methods of water measurement in 
western states is increasing each year. Existing structures serve 
as convenient meters when their discharge coefficients are known. 
Author presents drum-gate rating curves for wide range of 
boundary geometry based on consistent results from eleven models 
of various sizes. Results are useful for construction of rating 
curves for prototype structures when coefficient of discharge for 
one condition is known. Author estimates accuracy of method 
to approach that of current-meter traverse. 


W. DeLapp, USA 


3788. Rose, H. E., and Young, P. H., Hydraulic characteris- 
tics of packed towers operating under counter-current flow con- 
ditions, Instn. mech. Engrs. Proc. (B) 1B, 4, 114-126, 1952. 

Authors describe study of countercurrent flow of air and water 
through columns packed with Raschig rings. Results are pre- 
sented and discussed primarily from the standpoint of effects of 
three variables—flow rate of water, flow-rate of air, and pressure 
drop across column. Two methods of approach are proposed 
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for solution of practical problems involving countercurrent flow 
of gas and liquid in packed columns, (a) graphical solution by 
two- or three-dimensional graphs, and (b) analytical solution by 
three equations derived and presented by authors. Reviewer 
considers paper’s introduction to be a brief but good résumé of 
data extant on countercurrent flow in packed columns. 

S. R. Faris, USA 


3789. Green, R. B., The velocity and thickness of pressure 
waves in liquids, Proc. First U. 8. nat. Congr. appl. Mech., June 
1951; J. W. Edwards, Ann Arbor, Mich., 883-886, 1952. ° 

With regard to the importance of pressure waves in certain 
liquids in the field of hydraulic engineering and design, author 
derives expressions for velocity and thickness of one-dimensional 
pressure waves in a continuum. 

Derivation is based on the assumption of a Newtonian fluid. 
This entails consideration of the following properties of the fluid 
as constant: Coefficient of thermal conductivity, viscosity, 
specific heat at a constant pressure, and the partial derivatives 
of specific volume with pressure and temperature. The above as- 
sumptions, together with the necessary equations for flow, con- 
tinuity, momentum, and energy, lead to a third-order differential 
equation in the variables of specific volume and linear direction 
of propagation. Satisfaction of this equation at the infinite 
boundaries of the continuum and at the point of maximum slope 
in the pressure wave yields the desired solutions. 

A numerical example is considered for a pressure wave of 100 
atm. The resulting velocity of 1489 m/sec and wave thickness of 
0.0014 cm indicate the difficulty in generating such waves, since 
the wave passes a fixed point in space in 9 X 107° sec. 

W. W. Berning, USA 


3790. Szesztay, K., Simple method for the computation of 
flood discharges (in Hungarian), Viziigyi Kézlemények no. 1, 
141-144, 1952. 


3791. Szebehely, V. G., and Whicker, L. F., Generalization 
and improvement of the hydraulic analogy, Proc. First U.S. nat. 
Congr. appl. Mech., June 1951; J. W. Edwards, Ann Arbor, 
Mich., 893-901, 1952. 

The classical hydraulic analogy between free surface water 
flow in a rectangular channel and two-dimensional gas flow is 
only qualitative, since the analogy assumes a “hydraulic gas’ 
with an adiabatic constant y = 2, instead of the accepted 1.4 for 
air. In this paper, this analogy is generalized mathematically; 
the cross section suggested for ‘y = 2 is rectangular, for y = 1.5 
triangular, and for y = 1.4 parabolic. The corresponding 
temperature, pressure, and density relations for the gas flow are 
derived for general and special cases. 

Complete similarity is not achieved since the geometry is dif- 
ferent. Results and techniques, using a triangular channel, are 
presented. A report on base pressure and shock angle measure- 
ments is included. 

From authors’ summary by L. J. Tison, Belgium 


3792. Hunter, J. K., and Wilmot, H. F., Flood discharge, 
Trans. Fourth Congr. Inter. Comm. Large Dams, New Delhi, Jan. 
1951, in 4 vols., vol. II, 415-452. $48 per set. 

The increased importance of flood estimation with regard to 
dam construction is stated. Common flood formulas (of the type 
Q = CA", where A is the area of the drainage basin) are compared 
and their limited value emphasized. Only the study of records 
extending at least over 35 to 50 years allows reliable estimation of 
magnitude and frequency of dangerous floods. Consideration is 
recommended of different factors such as the intensity, duration, 
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and extent of rainstorms, the size, shape, and character (natural 
storage, snow cover, degree of soil saturation) of river catchment 
area. For three typical rivers—Severn (lngland), Tansa (Bom- 
bay region), and Nile (Africa)—Hazen’s probability curves are 
given and discussed. A short explanation of these useful charac- 
teristics, where volume of flood is plotted against average re- 
currence in years, is included. 
O. MaStovsky, Czechoslovakia 


3793. Douma, J. H., Hydraulic design of slide, vertical-lift, 
and tainter gates for high-head reservoir outlets, 7'rans. Fourth 
Congr. Inter. Comm. Large Dams, New Delhi, Jan. 1951, in 4 vols., 
vol. II, 349-379. $48 per set. 

Model tests conducted on a slide gate at Waterways Experi- 
ment Station, and prototype tests at Norfolk Dam, show that, in 
order to minimize vibration and cavitation when heads exceed 75 
ft, slide gates must have 45-deg lips and gate slots must be bev- 
eled. Model tests simulating head of 186 ft and prototype tests 
with 105 ft head showed that vertical-lift gates may be used if 
the lip is properly beveled. 

Model and prototype tests showed that tainter gates can be 
used in conduits under heads up to 182 ft if conduits are enlarged 
downstream so as never to flow full, and if proper seals can be de- 
veloped. Eccentric trunnions and pneumatic rubber seals were 
used, but seem not to have been entirely satisfactory. 


R. W. Powell, USA 


Incompressible Flow: Laminar; Viscous 
(See also Revs. 3668, 3820, 3823, 3829, 3838, 3847, 3904) 


3794. Stewartson, K., On the flow between two rotating co- 
axial disks, Proc. Camb. phil. Soc. 49, part 2, 333-341, Apr. 1953. 
The steady motion of a viscous fluid confined between two co- 
ixial rotating disks is discussed both experimentally and theo- 
retically. It is found experimentally that, when the disks rotate 
in the same sense, the main body of the fluid rotates as well, but, 
if they rotate in opposite senses, the main body of the fluid is 
almost at rest. A theory is found to explain this phenomenon. 
From author’s summary by B. Etkin, Canada 


3795. Sowerby, L., and Cooke, J. C., The flow of fluid along 
corners and edges, Quart. J. Mech. appl. Math. 6, part 1, 50-70, 
Mar. 1953. 

tavleigh’s hypothesis of treating steady flow past a semi- 
infinite plane with its edge at right angles to the stream by con- 
sidering the problem of an infinite plate moved suddenly in its 
own plane with velocity W, and using an appropriate change of 
variables to replace the time ¢, is applied. In part I, the steady 
flow over a circular cylinder is treated, and it is concluded that 
tavleigh’s hypothesis can be modified by writing ¢ = y?Z/W in- 
stead of t = Z/W (Z parallel to direction of motion, y = 1.699). 
In part II, the Ravleigh problem for a wedge, i.e., motion of a 
viscous incompressible fluid bounded by two semi-infinite flat 
plates intersecting at an angle 8, when both plates are set in 
motion suddenly with a uniform velocity W parallel to their line 
of intersection, is analyzed in detail. Analysis, which uses Green’s 
function, is analogous to that of heat conduction. Results are 
applied to estimate drag on a finite rectangular pipe of suitably 
short length. M. Morduchow, USA 


3796. Yatseyev, V. I., On a class of exact solutions of the 
equations of motion of a viscous fluid, NACA 7M 1349, 7 pp., 
Feb. 1953. 

See AMR 4, Rev. 3597 (Yatseev). 
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3797. Betz, A., The effect of plane flow lattices (in German), 
Aerotecnica 33, 1, 10-12, Feb. 1953. 

Based on Weinig, the deflection of flow by plane cascades is 
shown in diagrams comparing the circulation with that of a single 
vane and the change of the tangential velocity component with 
that of very closely spaced vanes at the same approach speeds. 

A. Hollander, USA 


3798. Lauer, O., Laminar and turbulent steady-state flow of 
air and carbon dioxide through a slightly conical tube, in the 
vicinity of the critical Reynolds number (in German), Z. angevw. 
Phys. 5, 3, 81-90, Mar. 1953. 

The behavior of steady flow in the vicinity of the critical 
Reynolds number in a slightly conical tube is considered. Experi- 
ments using air and carbon dioxide are described, and the effect 
of the Reynolds number, which varies all along the tube, is studied 
for various configurations. The entropy principle is introduced, 
and it is shown that for subcritical Reynolds numbers laminar 
flow should exist, while for supercritical Reynolds numbers tur- 
bulent flow must take place on the basis of thermodynamic con- 
siderations. Data are plotted defining the value of the critica] 
Reynolds number for the various flow configurations tested. 

A. B. Cambel, Canada 


3799. Birkhoff, G., Formation of vortex streets, J. appi 
Phys. 24, 1, 98-103, Jan. 1953. 

It is shown that, for vortex trails in a nonviscous fluid, the 
mean longitudinal spacing a and mean transverse spacing h are 
invariant. It follows from this and other known facts that the 
periodicity of a vortex trail is unstable, not the ratio h/a. In a 
viscous fluid, a is invariant, but A increases. This fact explains 
various known experimental observations. A rough explanation 
is given for the order of magnitude of the Strouhal number S, 
based on the inertia opposed by the wake to transverse oscilla- 
tions. 

Finally, using the theory of logarithmic potential, it is shown 
that, even in a nonviscous fluid, the concentration of vorticity is 
limited to circles whose diameter is about a/4. 

From author’s summary by M. Alperin, USA 


3800. Cabannes, H., Analysis of certain characteristic prop- 
erties of the solutions of the Navier equations (in French), Bull 
Soc. Math. France 80, 37-46, 1952. 

Author proves that the only three-dimensional flows of a viscous 
incompressible fluid which are uniform and regular at infinit, 
(i.e., velocity expansible in negative powers of r for large r) must 
be irrotational and, therefore, potential flows. For plane and 
axially symmetric flows, he establishes the same result even with- 
out the assumption of uniformity at infinity. These results are 
of interest in delimiting the class of viscous flows that may be 
considered in flow past a finite body. 


Courtesy of Mathematical Reviews D. Gilbarg, USA 


Compressible Flow, Gas Dynamics 


(See also Revs. 3627, 3663, 3824, 3829, 3832, 3838, 3839, 3840, 
3846, 3852, 3855, 3867, 3869, 3877, 3883, 3885) 


3801. Eggers, A. J., Jr., and Kraus, S., Approximate calcula- 
tion of axisymmetric flow near the vertex of a body traveling at 
high supersonic speeds, J. aero. Sci. 20, 3, 215-217, Mar. 1953. 

It is argued that, at the high supersonic speeds considered, the 
variation of pressure along the family of Mach lines from the 
body is small and may be neglected. Hence the pressure gradients 
along the shock and body can be related and hence, making use 0! 
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the generalized shock-expansion method, the ratio of shock wave 
to body curvature at the nose is determined. The results are in 
acceptable agreement with the more accurate calculations of 
Shen and Lin. Taylor expansions up to the second order in terms 
of the radial distance from the axis are then established for the 
flow direction, pressure, and total prossure along a line extending 
from body to shock a short distance downstream of the vertex. 
The coefficients of these expansions are determined from the 
established conditions along body and shock. The results show 
good agreement for purely conical flow with the M.I.T. tables. 
A. D. Young, England 


3802. Ludford, G., Polachek, H., and Seeger, R. J., On un- 
steady flow of compressible viscous fluids, J. appl. Phys. 24, 4, 
490-495, Apr. 1953. 

The case of one-dimensional unsteady flow of viscous com- 
pressible fluid, far away from the solid surfaces, is treated 
approximately by replacing the continuum by a system of N + 2 
particles, moving on a straight line. By -onsidering the particles 
as subject to the interactions of their immediate neighbors, an 
equivalent system of dynamical equations is derived with pre- 
scribed boundary and initial conditions. As examples, three cases 
for N = 99 for different boundary and initial conditions have 
been solved numerically. Y. H. Kuo, USA 


3803. Tsuji, H., Note on the solution of the unsteady laminar 
boundary-layer equations, J. aero. Sci. 20, 4, 295-296, Apr. 1953. 

Author considers the laminar boundary layer along an insulated 
semi-infinite flat plate moving in a straight path with an arbitrary 
time-dependent velocity in a compressible fluid. F. K. Moore has 
pointed out [AMR 5, Rev. 828] that the flow depends on non- 
dimensional parameters which are functions of the distance from 
the leading edge, the velocity of the plate, and its time deriva- 
tives. The present author investigates the case in which the 
velocity of the plate satisfies a certain condition, insuring the re- 
duction of the parameters mentioned above to one. The solution 
in this case is not worked out; only the equations are written. 
Three forms of the velocity of the plate are given for which the 
parameters reduce to one. R. Berker, Turkey 


3804. Aronofsky, J. S., and Jenkins, R., Unsteady flow of 
gas through porous media, one-dimensional case, Proc. First 
U. 8. nat. Congr. appl. Mech., June 1951; J. W. Edwards, Ann 
Arbor, Mich., 763-771, 1952. 

The differential equation of unsteady gas flow through a porous 
medium is reduced to a difference equation and solved numerically 
with IBM machines. Time histories of the pressure distribution 
along the axis of a porous rod are obtained for the case in which 
one end of the rod is suddenly subjected to a pressure different 
from that initially in the rod. Rods of infinite and finite lengths 
are considered, and the pressure distributions for the former case 
are compared with similar results for flow of liquids through 
porous media. Gas flow rates are determined by graphical inte- 
gration of the pressure distributions. A. H. Sacks, USA 


3805. Cabannes, H., On the curvature of the attached shock 
wave at the nose of a body in two-dimensional unsteady flow (in 
French), J. rational Mech. Anal. 2, 2, 219-232, 1953. 

The author considers the problem, first investigated by Crocco 
| Aerotecnica 17, 519-534, 1937], of the curvature of an attached 
shock wave at the nose of a curved body. He has sought an ex- 
planation of the paradoxical result that, in steady flow for certain 
body-nose angles, the nose curvature of the shock and the body 
profile have opposite signs. The case considered here is that of a 
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two-dimensional curved body initially placed in a uniform flow 
and having an attached shock wave at its nose. The body is 
then given an angular rotation and the shape of the shock wave 
is computed at each succeeding instant. In the case of the body at 
rest, the results obtained by Crocco have been rederived. 

In the case of the moving body, it is found that, for certain 
values of body curvature and angular motion, the nose curvature 
of the shock does not change sign as the maximum angle for an 
attached shock is approached. The curvature becomes infinite 
when the maximum angle is reached. 

The method can also be applied to the case of a fixed body 
placed in a stream of variable speed and constant direction up- 
stream of the nose. 


[See also AMR 6, Rev. 2304.] G. M. Lilley, England 


3806. Ludford, G. S. S., The extension to a two-dimensional 
subsonic flow of the Joukowski force of ideal fluid theory, Proc. 
First U. S. nat. Congr. appl. Mech., June 1951; J. W. Edwards, 
Ann Arbor, Mich., 715-721, 1952. 

Author uses Rayleigh-Janzen method to prove that the Joukow- 
sky force equations of two-dimensional ideal fluid theory apply 
also to compressible fluids in the subcritical Mach number range. 

H. Lomax, USA 


3807. Buseman, A., The nonexistence of transonic potential 
flow, ‘‘Fluid Dynamics,” Proc. Symp. appl. Math. vol. IV; New 
York, McGraw-Hill Book Co., Inc., 29-39, 1953. 

Author sketches asymptotic arguments in hodograph plane for 
nonexistence of regular solutions of transonic potential flows with 
usual boundary conditions and extreme rarity of triconic ‘‘safety 
valve” existence case. He concludes that ‘‘the rising flood of 
transonic potential flows past large groups of (balanced!) bodies 
(is) unrealistic and, therefore, deceiving,’”’ since the shape of the 
body portion necessary for balancing excitation initiated by flow 
following the rest of the body surface cannot be varied, however 
minutely, without incurring nonexistence of potential flow. 

A. Charnes, USA 


3808. Vincenti, W. G., and Wagoner, C. B., Transonic flow 
past a wedge profile with detached bow wave, NACA Rep. 1095, 
30 pp., 1952. 

Supersedes articles reviewed in AMR 4, Rev. 4530; 5, Rev. 
2106. 


3809. Holder, D. W., A note on shock tubes, Aero. Res. 
Counc. Lond. curr. Pap. 110, 11 pp., May 1952, published 1953. 

Paper is a digest of information available on the conventional 
shock tube. It includes an elementary discussion of flow, instru- 
mentation, and design. Description is given of a wide range of 
problems in fluid dynamics that can be investigated by the use of 
a shock tube in preference to a wind tunnel. 

E. G. Fischer, USA 


3810. Burbank, P. B., and Byrne, R. W., The aerodynamic 
design and calibration of an asymmetric variable Mach number 
nozzle with a sliding block for the Mach number range 1.27 to 
2.75, NACA TN 2921, 37 pp., Apr. 1953. 

A method of designing an asymmetric, fixed-geometry, variable 
Mach number nozzle has been developed by using the method of 
characteristics. A small nozzle conforming to the analytically de- 
termined ordinates was constructed and calibrated over a range 
of Mach numbers extending from 1.27 to 2.75. The results show 
the variation in Mach number to be +0.02 or less and in the 
flow direction to be +0.2° within the test section. The range of 
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Mach numbers from 1.27 to 2.75 was obtained by translating the 
lower block in a straight line parallel to the test-section center 
line for a distance of 2.17 test-section heights. 

From authors’ summary 


3811. Gadd, G. E., Some aspects of laminar boundary layer 
separation in compressible flow with no heat transfer to the 
wall, Aero. Quart. 4, part II, 123-150, Feb. 1953. 

If the heat transfer to the wall is neglected, in compressible 
boundary layers, the parameters which cause most difficulty are 
gandw. o = uc,/k is the Prandtl number, and w is defined by 
the relationship waT®, where 7 is the absolute temperature. 
Both are of the order of unity. 


The author gives exact solutions for the cases (a) ¢ = w = 1, 
and (b)o = 0. Feeling that exact solutions for the cases (¢c) ¢ = 1 
and w ~ 1, and (d) o ~ 1 and w = 1 are “impossible,”’ he solves 


them by approximate methods, assuming that the pressure 
gradient is known. 

With the help of the tables given, one can predict the enthalpy 
distribution and the position of the point of separation, if the pres- 
sure gradient is known. But, as the author is aware, the predic- 
tion of the gradient is rather difficult, as it depends on shock-wave 
boundary-layer interactions, and that makes the method prac- 
tically useless, though interesting in a qualitative manner. 

Y. V. G. Acharya, Holland 


3812. Zienkiewicz, H. K., A method for calculating pressure 
distributions on circular arc ogives at zero incidence at super- 
sonic speeds, using the Prandtl-Meyer flow relations, Acro. Res. 
Counc. Lond. curr. Pap. 114, 6 pp., 4 figs., 1953. 

Method is based on characteristics pressure distributions cal- 
culated by Ehret, Rossow, and Stevens [AMR 4, Rev. 2602]. It 
is found that the pressure distribution on circular-are ogives is re- 
lated to the distribution on two-dimensional airfoils with the 
same profile in a very simple wav. Thus, with the help of 
Prandtl-Meyer flow relations, the distributions about bodies of 
revolution can be calculated very quickly. Method gives very 
good agreement with characteristics results from other sources 
and with experimental results. The method can probably be ex- 
tended to ogives with profiles other than circular arc. 

T. Gullstrand, Sweden 


3813. Bernard, J.-J., and Siestrunck, R., Kinetic aspects of 
one-dimensional fluid flow (in French), Rech. aéro. no. 31, 45-48, 
Jan.-Feb. 1953. 

Authors consider the kinetic problem connected with a weak 
shock wave. The distribution function for the molecular veloci- 
ties is built up from an integral over the ordinary Maxwellian 
distribution function with temperature as a variable parameter, 
multiplied by a weight function for this parameter depending on 
the position in the shock wave. A correction is then sought (of 
second-order in the velocity difference across the shock wave) by 
means of Boltzmann’s equation, following Chapman and Enskog’s 
method of successive approximations. In the actual calculation, 
the integral is replaced by a sum over 3 terms of simple structure. 
The result is given as a differential equation for the mean tem- 
perature as a function of the mean velocity of flow. 

The paper is written somewhat too briefly to be followed in 
every detail, and one must guess the meaning of some equations. 

J. M. Burgers, Netherlands 


3814. Pistolesi, E., Comparison of some methods of super- 
sonic aerodynamics (in Italian), Aerotecnica 32, 5, 242-245, Oct. 
1952. 

Author’s previous study [AMR 4, Rev. 3632] of plane distribu- 
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tions of steady supersonic singularities suggested that use of 
doublet distributions in wing calculations may sometimes be 
invalid, by contrast with correct results obtained from vortex dis- 
tributions. Present paper’s attempts to calculate velocity on 
delta (reversed delta) wing with uniform lift distribution and 
subsonic leading (trailing) edges by doublet and by vortex dis- 
tributions yield inconsistent results, explicitly showing non- 
equivalence in general. Author derives sufficient conditions else- 
where [Atti Accad. naz. Lincei R. C. Sci. Fis. Mat. Nat. 13, 205 
210, Nov. 1952] for equivalence of doublet and vortex potentials. 
J. H. Giese, USA 


3815. Sasaki, T., On the solution of transonic flow using 
Laplace transformation, J. phys. Soc. Japan 7, 6, 625-626, Nov.- 
Dec. 1952. 

The brief note makes use of the Laplace transformation in the 
hodograph method to arrive at a solution for transonic flow. The 
usual difficulty of analytic continuation across singularities in the 
hodograph method is avoided. Author gives some simple solution 
approximate to the order of q?/q?,, (square of the ratio of the local 
velocity to ultimate velocity). However, the method is no more 
simpler nor easier than the ordinary hodograph method as far as 
higher-order approximation is concerned. To the order of q?/q?,,, 
the transonic flow past a nearly circular cylinder is given at free- 
stream Mach number = 0.4 as an illustration. 

C.-C. Chang, USA 


3816. Dubois, Geneviéve, Contribution to the experimental 
analysis of high-speed gas flow by small perturbation methods 
within the domain of ultrasonics (in French), Publ. sei. tech. Min. 
Air, Paris no. 269, 55 pp., 1952, 

Comprehensive experimental and theoretical studies are ve- 
ported on the feasibility of using ultrasonic waves of known fre- 
quency introduced imto a gas stream to determine absolute 
velocity and static temperature of the gas. The great advantage 
of the method is the absence of material probes in the flow so that 
results are obtained with negligible disturbance of the flow field. 

Three types of generators for ultrasonic waves were investi- 
gated: Piezo quartz oscillator, magnetostrictive oscillator, and 
Hartmann generator, a mechanical sound source. 

It was found that only the Hartmann generator approaches the 
requirements of a high-intensity sound field because of its great 
transmission efficiency. Because of small transmission efficiency 
of the two other generators, amplitudes of the oscillaters would 
be necessary which exceed the strength of the quartz crystals and 
lead to very high temperatures of the magnetostrictive generator. 

With the Hartmann generator, wind-tunnel flow was investi- 
gated by sound fields perpendicular and parallel to the flow. In 
the first case, the generator was built into the tunnel wall; in the 
second case, on the center line of the tunnel in the subsonic part of 
the tunnel upstream of the throat. In neither case was it possible 
to observe the ultrasonic waves at supersonic Mach numbers. In 
the subsonic range there was little difficulty in observing the 
sound waves up to a Mach number of about 0.6. By reducing the 
frequency of the ultrasonic waves from 57,000 eps to 22,000 
cycles, the sound field was visible up to a Mach number of near 1, 
and the determination of this Mach number from the wave length 
of the sound was in fair agreement with measurements simul- 
taneously conducted with a Pitot tube. 

The main difficulty of the method lies in the fact that high 
ultrasonic frequencies are necessary in order to obtain sufficient]; 
low wave lengths for accurate local measurements. However, the 
absorption of the sound increases with the sound frequency. 
Thus, it becomes very difficult to avoid complete absorption or, a! 
least, disappearances of sound waves in the turbulence of the flow. 
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In an effort to observe the waves in the supersonic range, it was 
successfully tried to penetrate shock waves of small shock in- 
tensity by the sound waves. 

Reviewer agrees with author’s conclusion that method may 
have some valuable applications; however, the difficulties in ob- 
taming good results are considerable. Paper shows well the 
limits of the method and covers briefly almost anything which has 
to be considered, including the special requirements for the schlie- 
ren system. Several schlieren pictures of the sound fields are 
shown. 

Reviewer conducted almost identical studies during the war 
and arrived at the same limits of the method. Especially the use 
of the Hartmann generator and the arrangement of the generator 
on the center line of the tunnel were also found to be the most 
favorable arrangement. Reviewer could show then that, for the 
available flow Mach numbers up to 4.3, sound waves of at least a 
great portion of the audible range could be transmitted into the 
supersonic section of the tunnel through the throat and pene- 
trated the shock wave in front of the receiving microphone, which 
was placed in the supersonic section. These studies have been 
described briefly in Wright-Patterson Air Force Base report 
IRE-61, April 24, 1946, under the title, ‘Measurement of tem- 
perature of air flow with sonic waves.” H. J. Ramm, USA 


Turbulence, Boundary Layer, etc. 
(See also Revs. 3669, 3781, 3798, 3803, 3811, 3839, 3901, 3951) 


3817. Drake, R. M., Jr., Calculation method for three- 
dimensional rotationally symmetrical laminar boundary layers 
with arbitrary free-stream velocity and arbitrary wall-tempera- 
ture variation, J. aero. Sci. 20, 309-316, May 1953. 

Mangler transformation is applied to reduce problem to one of 
two-dimensional flow. Use is then made of Hartree’s solutions of 
the momentum equation for power-law variation of speed with 
meridional distance from stagnation point and Levy’s solution of 
the energy equation for similar variation of temperature to ob- 
tain approximate solutions for three-dimensional case with arbi- 
trary variation of free-stream velocity and wall temperature. Re- 
sults are compared with computations of Scholkemeier for the 
general case and with Homann’s exact solution for stagnation- 
point flow. H. L. Dryden, USA 


3818. Kirkby, S., and Nonweiler, T., The numerical solution 
of certain differential equations occurring in Crocco’s theory of 
the laminar boundary layer, Coll. Aero. Cranfield Rep. no. 74, 9 
pp., May 1953. 

A relaxation procedure is described for the solution of a pair of 
differential equations which arise from the application of Crocco’s 
\ransformation to the laminar boundary-layer equations at hyper- 
sonic speeds, 


From authors’ summary by E. B. Klunker, USA 


3819. Chandrasekhar, S., Soine aspects of the statistical 
theory of turbulence, ‘“‘Fluid Uynamics,”’ Proc. Symp. appl. 
Math., vol. IV, New York, MeGraw-Hill Book Co., Inc., 1-17, 
1953. 

Author reviews some of the mathematical aspects of the theory 
of homogeneous turbulence and gives a clear account of the con- 
tributions he has made in the past few years. The topics con- 
sidered are (a) the invariant theory of isotropic tensors and of 
axisymmetric tensors, (b) the extensions to the formal equations 
of turbulence that are needed when magnetic fields are present, 
«nd (ec) density fluctuations in isotropic turbulence. 

G. K. Batchelor, England 
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3820. Torda, T. P., Ackermann, W. O., and Burnett, H. R., 
Symmetric turbulent mixing of two parallel streams, J. appl. 
Mech. 20, 1, 63-71, Mar. 1953. 

Turbulent, incompressible, symmetric mixing of two parallel 
streams is studied. The influence of the upstream boundary 
layers on the mixing process is taken into account. The von 
K4rmd4n integral concept is applied to a momentum and energy 
equation to evaluate the thickness of the mixing region and the 
velocity distribution in it. Results are presented in nondimen- 
sional form, and a numerical illustrative example is given. Com- 
parison is made with Tollmien’s analytical results and with ex- 
perimental data for Liepmann and Laufer. 

From authors’ summary by 8. Ostrach, USA 


3821. Iglisch, R., Elementary existence proof for the laminar 
boundary flow of the potential flow U = ux” with m > 0, in 
case of suction and exhaust (in German), ZAMM 33, 4, 143-147, 
Apr. 1953. 

ixistence of solutions of the well-known differential equation 
f''’ +f" + BU — f) with the boundary conditions f(0) = C; 
f'(0) = 0; f(@) = 1 for = Oand additively: f’(n) > O for 
0 <_< = has been shown in the special case of 8 = 1 and for all 
C by author in 1943. C > 0 means herein suction, C < 0 blowing 
out. This paper proves the existence for 8 > 0 and arbitrary 
values of C. F. W. Riegels, Germany 


3822. Rotta, J., On the theory of the turbulent boundary 
layer, NACA TM 1344, 50 pp., Feb. 1953. 
See AMR 3, Rev. 2729. 


3823. Emslie, K., Hosking, L., and Marshall, W. S. D., Some 
experiments on the flow in the boundary layer of a 45° sweptback 
untapered wing of aspect ratio 4, Coll. Aero. Cranfield Rep. no. 69, 
13 pp., Feb. 1953. 

Visual methods have been used together with a yawmeter to 
illustrate conditions of flow in the boundary layer over a swept- 
back wing. It was found that at moderate incidences a marked 
outflow in the boundary layer was developed. At higher inci- 
dences (about 16°), what appears to be laminar separation with 
reattachment occurred at the leading edge near the root; this 
manifests itself as a standing vortex. At a somewhat lower in- 
cidence (12°), a region of separated flow in the turbulent boundary 
layer developed at the trailing edge. The extent of this region was 
found to increase with increase of incidence. Boundary-laver 
thickness was found to increase rapidly toward the trailing edge, 
and slightly as the tip was approached. When the angle of outflow 
became equal to the angle of sweepback (i.e., the chordwise flow 
was on the point of separation), the spanwise boundary-layer 
profiles showed marked deviation from the '/;th power law, but at 
lower incidences the spanwise flow profiles approximately followed 
this law. From authors’ summary by P. Eisenberg, USA 


3824. Krzywoblocki, M. Z. v., On the generalized funda- 
mental equations of isotropic turbulence in compressible fluids 
and in hypersonics, Proc. First U. S. nat. Congr. appl. Mech., 
June 1951; J. W. Edwards, Ann Arbor, Mich., 827-835, 1952. 

Starting with equations of motion, continuity, state, and 
energy and assuming that all random variables are isotropic and 
homogeneous, author derives three generalized fundamental 
equations for the propagation of the velocity, temperature, and 
pressure correlation functions, respectively. Several relation- 
ships between linear, bilinear, and trilinear forms in these equa- 
tions are also deduced. For flow at higher Mach numbers where 
the Navier-Stokes equations do not apply, author starts from 
kinetic theory of nonuniform gases to evaluate additional terms 
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in the equations of motion and energy. The additional correla- 
tion terms are calculated and included in the fundamental equa- 


tions. 
From author’s summary by W. D. Baines, Canada 


3825. Stanitz, J. D., Aerodynamic design of efficient two- 
dimensional channels, 7'rans. ASME 75, 7, 1241-1255, Oct. 1953. 

A general design method is presented for two-dimensional 
channels with arbitrary prescribed velocity distributions along 
the channel walls. The design method is developed for com- 
pressible or incompressible fluids and is applied to the design of 
channels with relatively thin boundary layers. Maximum de- 
celeration rates that avoid turbulent boundary-layer separation 
aré discussed, and it is shown that linear variations in a certain 
velocity parameter along the channel walls give a suitable engi- 
neering approximation to the velocity distribution resulting from 
boundary-layer considerations. For these linear variations in 
velocity parameter the design method is rapid. 

Eleven numerical examples are presented for compressible and 
incompressible flow in elbows and diffusers. In addition, some 
experimental results are presented which show that, provided the 
initial boundary layer is sufficiently thin, efficient two-dimensional 
channels can be designed for prescribed velocity distributions 
that avoid boundary-layer separation. 

From author’s summary by J. R. Stalder, USA 


3826. Scholz, N., On a rational calculation of the drag of 
slender bodies with surfaces of arbitrary roughness (i) German), 
Jahrbuch Schiffbautechn. Gesellschaft 45, 244-263, 1951. 

This is an extension of the known procedures for calculation of 
turbulent boundary layers without pressure gradient to cases 
where there is pressure gradient. The body surface may be 
hydraulically smooth or rough. The starting point is still the 
momentum equation. For both the hydraulically smooth surface 
(at the high Reynolds numbers) and the rough surface, the uni- 
versal logarithmic velocity distribution laws from pipe flows are 
borrowed. The local shearing stress is taken to depend upon the 
local values of the free-stream velocity, momentum thickness, and 
roughness, in the same way as a flat plate without pressure 
gradient. Finally, a power law to fit the logarithmic velocity dis- 
tribution in the boundary laver throughout the length of the body 
is chosen in a certain average sense. The momentum equation 
can then be integrated in closed form exactly like the case without 
pressure gradient. Calculation of separation point is based on 
Gruschwitz’s criterion. A similar development of bodies of revo- 
lution is carried out. Examples are calculated, including two 
NACA profiles, each in three thicknesses, both as two-dimensional 
surfaces and as bodies of revolution. From a comparison of the 
drag coefficients, the thickness effect turns out to be much stronger 
than the chordwise velocity distribution. S. F. Shen, USA 


Aerodynamics of Flight; Wind Forces 


(See also Revs. 3687, 3801, 3808, 3810, 3859, 3877, 3910, 3911, 
3914, 3921, 3923) 


3827. Fung, Y. C., Statistical aspects of dynamic loads, J. 
aero. Sei. 20, 5, 317-330, May 1953. 

Because of the random nature of the dynamic loads on aircraft 
structures, a detailed analysis of structural response to a specific 
forcing function is of doubtful value. Paper presents as an al- 
ternative a statistical approach to the problem. Measured load 
data are analyzed on a statistical basis and presented in the form 
of probability curves. The dynamic response of the structure is 
similarly treated statistically. By this means, an “envelope” of 
the most probable largest stress at any point in the structure can 
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be found. By the use of such probability data for maximum 
stress, the life expectancy of an aircraft can be determined as a 
function of the specified load intensity, or vice versa. 

Paper presents the basic statistical theory required. Applica- 
tion to simplified versions of the airplane gust- and landing-load 
problems is illustrated. Approach is interesting and promising, 
but the degree of complexity involved in a more complete treat- 
ment of the pertinent problems remains to be seen. 

G. Isakson, USA 


3828. Katzoff, S., Faison, F., and Dubose, H. C., Determina- 
tion of mean camber surfaces for wings having uniform chordwise 
loading and arbitrary spanwise loading in subsonic flow, N A(\ 4 
TN 2908, 43 pp., May 1953. 

Authors reduce problem of computing slope of mean camber 
surface to the evaluation of a line integral around the planform of 
the wing. The acceleration potential is used. Calculation of the 
mean camber surfaces for severa! cases involving triangular and 
sweptback wings is presented. Method is claimed to be superio 
to previous methods [see NACA Rep. 826] because it is readil 
adapted for use on high-speed computing machines. 

R. C. Roberts, USA 


3829. Kuessner, H. G., A review of the two-dimensiona! 
problem of unsteady lifting surface theory during the last thirty 
years, Inst. Fluid Dynamics and appl. Math., Univ. of Maryland, 
Lecture Ser. no. 23, 22 pp., Apr. 1953. 

The theoretical work done during the past thirty years on th: 
two-dimensional unsteady flow around lifting airfoil is reviewed 
The problem is presented in a simple and generally valid way 
The solutions reached by various authors for incompressible an 
compressible flows are shown. The manner in which these solu- 
tions are presented and proved is very elegant. 

G. V. R. Rao, USA 


3830. Holme, O., and Hijelte, F., On the calculation of the 
pressure distribution on three-dimensional wings at zero inci- 
dence in incompressible flow, Roy. Inst. Technol. Stockholm, 
KTH Aero TN 23, 28 pp., 1953. 

Authors calculate perturbation potential and streamwise per- 
turbation velocity produced by a distribution of sources, with 
intensity proportional to local slope, over wing surface. Exact 
integrations are obtained for rectangular wing with constant- 
thickness parabolic arc profile and for triangular planform with 
linearly decreasing-thickness parabolic are sections. Results are 
used for comparison of the numerical integration of §°,/'W(é,n)/ 
(x — &y — n)dédn. Numerical procedure consists of subdividing 
S into small elements over which a mean value for source in- 
tensity function Y may be taken, multiplying by the quadrature 
of the distance function f, and summing over all elements. Region 
containing singularity in f is isolated, and contribution to couble 
integral evaluated. Singularities in W are not considered (blunt- 
nosed profiles not considered). Methods presented for obtaining 
mean value of Y are: Values at equidistant points, average value 
over element, expansion in series. Distance matrixes for use with 
these methods are given, and mechanical technique for manual 
computation is described. Procedure is satisfactory for points 
not in vicinity of planform boundaries. Numerical results,*using 
average values for y, are in good agreement with exact integra- 
tions. E. Lapin, USA 


3831. Jacobs, W., A simplified procedure for the calculation 
of the induced sidewash of airplanes (in German), Ing.-Arch. 21, 
1, 23-32, 1953. 

In a preceding paper with FE. Truckenbrodt [AMR 6, Rev. 
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3162], a rather unwieldy solution for the sidewash field induced by 
antisymmetric spanwise loadings of a straight wing was given. 
Here, the spanwise distribution of the circulation ‘yg(7) is as- 
sumed known, and a rapid procedure for approximate calculation 
of the corresponding sidewash at standard tail locations (i.e., suf- 
ficiently far downstream to drop the streamwise zx variable) is set 
up. Six polynomials f,(7) vanishing at tip and midspan are used 


as “anes functions,” i.e., any distribution yg() is approxi- 


mated by ZK,f,(), but the criterion for best choice of the 
1 


coefficients K, is not given. The contributions to the sidewash 
field at any point of the Trefftz plane corresponding to each dis- 
tribution f,(7) having been computed once for all and plotted in 
Figs. 3-8, the final result follows by numerical superposition. Fig- 
ures illustrating the application of the procedure to the case of 
unit yaw of a high wing airplane (fuselage effect) and to cases of 
Lalf-span and full-span ailerons are shown. 


M. V. Morkovin, USA 


3832. Flax, A. H., Reverse--flow and variational theorems for 
lifting surfaces in nonstationary compressible flow, J. aero. Sci. 
20, 2, 120-126, Feb. 1953. 

see AMR 5, Rev. 2666. 


3333. Beane, Beverly, Influence functions for computing 
lift and rolling moment of a twisted narrow delta wing, J. aero. 
Sci. 20, 2, 138-140, Feb. 1953. 

See AMR 6, Rev. 1693. 


3834. Rogallo, V. L., and McCloud, J. L., III, Calculations of 
upwash in the region above or below the wing-chord planes of 
swept-back wing-fuselage-nacelle combinations, NACA TN 
2894, 15 pp., Feb. 1953. 

lor the purpose of estimating propeller vibratory stresses, the 
upflow angle distribution at the horizontal center line of the 
propeller disk is calculated. No interference between wing, 
nacelle, and fuselage is taken into account, so that the induced 
flow is simply ca'culated as the sum of the flows induced by wing, 
nacelle, and fuselage separately. For the determination of the in- 
luced velocity field, the wing is replaced by a lifting line and the 
fuselage by an infinite long cylinder. 

\feasurements of upflow angles are done with six semispan 
models with 40° sweptback wings. The agreement between the 
vertical and experimental results is satisfactory for use in estimat- 
ing propeller vibratory stresses. H. G. Loos, USA 

3835. Mathews, C. W., and Kurbjun, M. C., An analysis of 
the factors affecting the loss in lift and shift in aerodynamic 
center produced by the distortion of a swept wing under aerody- 
namic load, NACA TN 2901, 65 pp., Mar. 1953. 

The major simplifications in the analysis are as follows: The 
wing structure is assumed to be a shell which has constant span- 
wise stress under a uniformly distributed load. The swept wing is 
replaced by an unswept wing in bending deflection computations. 
(ngle-of-attack changes resulting from bending deflections are 
computed for a uniformly distributed aerodynamic loading. 

The magnitude of the errors introduced by these simplifications 
is discussed. 

The results show that large variations in the aeroelastic effects 
associated with wing bending are produced by changes in aspect 
ratio, sweep angle, and thickness ratio. The effects of wing flexi- 
bility on the longitudinal stability of an airplane become more 
important relative to considerations of wing stress as the aspect 
ratio or sweepback angle is increased or the thickness ratio de- 
G. E. Nitzberg, USA 
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3836. Dorsch, R. G., and Brun, R. J., A method for deter- 
mining cloud-droplet impingement on swept wings, NACA TN 
2931, 29 pp., Apr. 1953. 

Report presents the generalized equations of motion for a water 
drop moving in three-dimensional inviscid flow. These equa- 
tions then are adapted to computing water-drop trajectories 
about a swept wing. Results indicate that the area, rate, and dis- 
tribution of water-drop impingement on a swept wing can be de- 
termined simply from two-dimensional trajectory data calcu- 
lated for a plane airfoil section. The only requirements for 
making the conversion are: (1) The two-dimensional trajectory 
data must be for a wing section which is geometrically similar to 
the one in the normal plane of the swept wing being considered; 
and (2) the dimensionless parameters used to define values of 
area, rate, and distribution of impingement, and which normally 
are referred to the free-stream plane, now must be referred to the 
normal plane of the swept wing. The authors’ finding increases 
the utility of two-dimensional trajectory data. 

N. R. Bergrun, USA 


3837. Brun, R. J., Gallagher, Helen M., and Vogt, Dorothea 
E., Impingement of water droplets on NACA 65,-208 and 65,-212 
airfoils at 4° angle of attack, NACA 7N 2952, 49 pp., May 1953. 

Report is part of a comprehensive research program which is 
concerned with an appraisal of the problem of ice prevention on 
high-speed aircraft. Principal variables involved and their ranges 
investigated are as follows: droplet diam, 5-100 microns; air- 
plane speed, 150 mph to critical flight speed; altiinde, 1000 to 
35,000 ft; chord length, 2 to 20 ft. 

Starting with the differential equations of motion of a droplet 
in a two-dimensional flow field, the droplet trajectories are deter- 
mined with respect to the airfoil. The incompressible-flow field 
about the airfoil is determined by a vortex substitution method 
and the calculations are carried out with the aid of electronic 
computors. 

From the known droplet trajectories, the amount of water im- 
pinging on the airfoils, the area of impingement, as wellas therate 
of impingement per unit area on the airfoil surface are determined 
for the various conditions cited above. 

For similar conditions of operation, the NACA 65,-212 collects 
more water than the NACA 65,-208 airfoil. The extent of im- 
pingement on the upper surface of the 65;-208 airfoil is considera- 
bly less than on the upper surface of the 65,-212 airfoil, while on 
the lower surfaces of both airfoils the extent of impingement is 
about the same. C. E. Carver, Jr., USA 


3838. Allen, D. N. de G, and Dennis, S. C. R., The applica- 
tion of relaxation methods to the solution of differential equations 
in three dimensions. II. Potential flow round aerofoils, Quart. 
J. Mech. appl. Math. 6, part 1, 81-100, Mar. 1953. 

Use of the velocity potential in two and three dimensions re- 
quires satisfaction of boundary gradient condition. The region is 
made simply connected by a cut along the wake whose position 
is initially unknown. The condition of equal pressures on either 
side of the wake renders a criterion for its correct position. 

Problems actually solved, with computation schemes given, are 
two-dimensional thin airfoil, rectangular thin wing of aspect ratio 
4, and sweptback wing of aspect ratio 3. Comparison with 
known results is given. J. R. M. Radok, Australia 

3839. von Karman, T., On the foundations of high speed 
aerodynamics, Proc. First U. 8. nat. Congr. appl. Mech., June 
1951; J. W. Edwards, Ann Arbor, Mich., 673-685, 1952. 

This paper is an abridged version of the author’s contribution 
to vol. V of the series, “Jet propulsion and high-speed aerody- 
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namics.”” With his well-known talent for clear exposition, the 
author examines a field in which he himself has made fundamen- 
tal contributions. The subheadings are: Incompressible flow; 
propagation of pressure; supersonic vs. subsonic flow; linearized 
theory of supersonic flow; finite disturbances in compressible 
flow, shock waves; the hypersonic range; transonic range; en- 
tropy and vorticity; entropy rise and drag; the role of viscosity; 
limitations of the theory of continuous fluids; aerothermody- 


namic problems of combustion. 
L. M. Milne-Thomson, England 


3840. El Badrawy, R. M., Two-dimensional airfoil cascades 
at supersonic speeds (in German), Mitt. Inst. Aerodyn., ETH, 
Ziirich no. 19, 90 pp., 1952. 

Two-dimensional lift and wave-drag coefficients of a thin flat 
plate are computed, tabulated, and graphed for purely supersonic 
flow, i.e., when the Mach number past the oblique shock remains 
supersonic. Linearized theory is compared withth <act method 
(shock-wave theory and Prandtl-Mever expansion). A cascade 
of flat plates is treated next, a linearized theory is established and 
then compared with remarkable schlieren pictures of two stag- 
gered profiles of 0.05 to 0.07-mm leading-edge thi ess. Non- 
stationary flow with small changes in angle of incidence is dis- 
cussed, based on linearized potential theory of distributed sources 
[AMR 3, Rev. 98], and extended to cascades without stagger. 
Velocity, pressure, and moment distribution as functions of time 
are given for a numerical example. The efficiency of a supersonic 
propeller is estimated by extension of the cascade method to in- 
clude finite thickness and friction. G. R. Graetzer, USA 


3841. Solomon, W., Aerodynamic characteristics of a two- 
blade NACA 10-(3)(062)-045 propeller and of a two-blade NACA 
10-(3)(08)-045 propeller, NACA TN 2881, 53 pp., Jan. 1953. 


3842. Meyer, J. R., Jr., and Falabella, G., Jr., An investiga- 
tion of the experimental aerodynamic loading on a model heli- 
copter rotor blade, NACA TN 2953, 110 pp., May 1953. 

Pressure distributions were measured on a model helicopter 
rotor blade in hovering and simulated forward flight. Pressures 
were recorded for a range of advance ratios from 0.10 to 0.50 for 
zero-offset flapping-hinge rotor, and from 0.10 to 1.0 with 13% 
offset. Two advance ratios in each condition (4 = 0.22 and 0.50 
for zero offset, uw = 0.22 and 1.0 for 13% offset) were fully 
analyzed. The recorded data for other (nonanalyzed) u’s are 
also included. 

In analyzing aerodynamic loads of rotor blades, assumptions 
are often made which reflect rather a need for mathematical sim- 
plicity than physical reality of occurring phenomena. In this 
situation, any attempt to get a clearer insight into actual 
mechanics of air reacting on the blades is of prime importance 
to a theoretical research worker, as well as to a practical engi- 
neer. In reviewer's opinion, this paper represents an important 
contribution to the art by presenting this direct insight into 
mechanics of aerodynamic rotor loading. Because of this direct- 
ness of measurements and because of the wide range of advance 
ratios investigated at two values of flapping-hinge offset, this work 
is highly recommended to all those interested in the theoretical 
as well as the practical aspect of rotor aerodynamics. 


W. Z. Stepniewski, USA 


3843. Trebble, W. J. G., and Holford, J. F., Low speed wind 
tunnel investigation of tab hinge moment characteristics, Aero. 
Res. Counc. Lond. curr. Pap. 112, 7 pp., 4 tables, 9 figs., Nov. 
1951, published 1953. 

Test results are given for a '/.-span model of a horizontal tail 
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surface of symmetrical section equipped with a 50% chord eleya- 
tor with a full span 5° tab. Tab results are compared with em- 
pirical theory of Rep. Mem. 2730, which accounts for the presence 
of airfoil boundary layer. Results agree well with empirical] 
theory and show that even at full-scale Reynolds numbers, hinge 
moment due to tab deflection is only 70% of nonviscous theoretica| 
value for small deflections. At large deflections, results agree 
well with nonviscous theory. Hence, nonlinear characteristics 


H. J. Allen, USA 


must occur. 


3844. McBride, E. E., and Fisher, L. J., Experimental in- 
vestigation of the effect of rear-fuselage shape on ditching be- 
havior, NACA TN 2929, 35 pp., Apr. 1953. 

Model tests were made to isolate specific effect of shape of rea: 
fuselage on ditching behavior, because this is the part which 
usually hits water first when an airplane is ditched. Basic fuselage 
was a streamlined body of revolution, with variation of longitu- 
dinal curvature, cross section, fineness ratio, and landing speeds. 
Behavior was recorded by high-speed motion-picture camera. 
Results are presented in graphs and tables, with recommendations 
as to best shapes under various circumstances. 

C. W. Smith, USA 


3845. Oliver, A. L., The low speed performance of a helicop- 
ter, Aero. Res. Counc. Lond. curr. Pap. 122, 7 pp., 5 figs., May 
1952, published 1953. 

The analysis and estimation of helicopter performance are de- 
pendent upon the accurate assessment of rotor-induced velocity 
An empirical curve relating the flow through the rotor to the 
flight speed is used for vertical flight, and the momentum theor 
is sufficiently accurate for a tip-speed ratio greater than about 0.1, 
but no simple method has been generally available for the inter- 
mediary speed range. 

Sets of empirical curves covering this speed range and based on 
the analysis of low-speed flight performance are given. The 
charts give values of the rotor-induced velocity varying smooth) 
from the vertical-flight state to the forward-flight region in 
which the momentum theory becomes accurate. The charts are 
presented in forms suitable for determining steady flight per- 
formance and also for estimating rotor thrust during accelerated 
motion in, for example, take-off flight. 

From author’s summary 


3846. Carpenter, P. J., Effects of compressibility on the per- 
formance of two full-scale helicopter rotors, NACA Rep. 1078, 8 
pp., 1952. 

Supersedes article reviewed in AMR 4, Rev. 2168. 


3847. Jones, W. P., The calculation of aerodynamic deriva- 
tive coefficients for wings of any plan form in non-uniform motion, 
Aero. Res. Counc. Lond. Rep. Mem. 2470, 12 pp., Dec. 1946, 
published 1952. 

Author’s vortex-sheet method for calculating aerodynamic 
forces on lifting surfaces of general shape in unsteady motion 
[British ARC Rep. Mems. 2026, 2117, 2145] is simplified by ex- 
tending Falkner’s method [PRep. Mem. 1910] for approximate 
calculation of downwash distributions to unsteady flow. Method 
involves replacement of continuous chordwise distributions of 
vorticity by discrete vortexes giving the same two-dimensional 
downwash at selected control points. Essential feature of ex- 
tension to unsteady flow is development of similar method for 
taking account of vorticity in wake. Existing tables of downwash 
due to rectangular vortex filaments, set up for the Falkner method, 
can be used to facilitate part of the computations. The down- 
wash due to wake vorticity is found to depend in part on © 
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yeneralization of Cicala’s integral. A short table of this integral 
for nonoscillatory, exponentially subsiding motions is given, 
values of this integral for harmonic motion being available in the 
literature. 

Author suggests that, since the Falkner method gives satis- 
factory solutions to many steady-flow problems, method of this 
paper might well prove to be satisfactory for unsteady-flow 
problems. Other methods of approximately evaluating the down- 
wash due to wake vorticity for high-aspect-ratio wings, based on 
the methods of -Cicala [VACA TM 887, 1939] and Reissner 
NACA TN 946, 1944], are discussed briefly. 

A. H. Flax, USA 


3848. Falkner, V. M., The scope and accuracy of vortex 
lattice theory, Aero. Res. Counc. Lond. Rep. Mem. 2740, 30 pp., 
Oct. 1949, published 1952. 

An outline of development of principles of vortex lattice method 
for computing downwash is given. Conditions of convergence 
necessary for an accurate solution are defined. It is shown that 
these conditions can easily be satisfied. Report is a combination 
of previous work [ARC no. 9621] of the author. The study of 
accuracy is now advanced by a comparison based on exact values 
calculated from surface integrals given by W. P. Jones and applied 
to a rectangular and a sweptback wing. The downwashes ob- 
tained from the lattice are shown to converge to the exact values. 
By a comparison of two solutions for the sweptback wing, it ap- 
pears that it is unnecessary to obtain individual downwashes to 
great accuracy, at least for spanwise load grading and aerody- 
namic center calculations. 

From author’s summary by A. van Heemert, Holland 


3849. Michael, W. H., Jr., Analysis of the effects of wing 
interference on the tail contributions to the rolling derivatives, 
NACA Rep. 1086, 12 pp., 1952. 

Supersedes article reviewed in AMR 4, Rev. 3963. 


3850. DeYoung, J., Theoretical symmetric span loading due 
to flap deflection for wings of arbitrary plan form at subsonic 
speeds, NACA Rep. 1071, 41 pp., 1952. 

Method of numerical computation for symmetrical span load- 
ings according to the Weissinger theory [NACA 7M 1120], pre- 
viously given by author and C. W. Harper [NACA TR 921], is 
extended to include swept wings with flaps. Flap deflection is 
considered to be equivalent to change in local geometric angle 
of attack, as is usual in lifting-line theory. It is claimed that 
this concept is valid for aspect ratios above 2. Since, in basic 
method, boundary conditions are satisfied at only seven control 
points along span, special treatment is required for discon- 
tinuity in angle of attack due to flap. Approximate method is 
devised based on author’s exact solution [VACA TN 2011] for 
flapped wing of zero aspect ratio. Effective geometric angle of 
attack at each control point is calculated so as to give correct 
section lift at all control points on the wing of zero aspect ratio 
having the same flap arrangement as the actual wing. These 
effective angles of attack are then used in the author’s basic 
method for determining the load distribution. 

Tables and curves to facilitate application of the method to 
practical problems are given. Correlation of theoretical values of 
Crs with experiment for 17 wings of various planforms shows 
agreement within 10% for most of the higher aspect ratios and 
within 20% for all cases shown. A. H. Flax, USA 


3851. Littlewood, W., Technical trends in air transport, J. 
aero. Sci. 20, 4, 225-279, Apr. 1953. 
Paper is 16th Wright Brothers lecture of the Institute of the 
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Aeronautical Sciences. It presents a review of experience and 
observations on air transport engineering from point of view of 
the airline engineer. Author covers power plants, propellers, ice 
protection, landing gears, structures, performance, crash survival, 
noise, operation, possible future transports, and numerous other 
subjects. H. Luskin, USA 


3852. Bull, G. V., Comments on the aerodynamics of low 
aspect ratio wing-body-tail combinations in steady supersonic 
flow, Univ. Toronto, Inst. Aerophys., 40 pp., Dec. 1952. 

This paper is essentially a collection and discussion of the works 
of others applicable to the calculation of missile aerodynamic 
characteristics. It is perhaps best summarized in the words of the 
author: ‘‘Some basic theoretical methods applicable to missile 
configurations are reviewed and applied to configurations em- 
ploying rectangular planform panels arranged in cruciform. As- 
suming no interference between body and panel, the pressure dis- 
tribution for a thin, flat, rectangular panel is used to compute the 
chordwise element of lift, the panel lift coefficient slope, the span- 
wise center of pressure, and panel aileron power. The results ob- 
tained by Beskin for a body of revolution in supersonic flow are 
reviewed, and the cruciform wing-body problem is considered by 
discussing the effect of the body on the panels, the effect of the 
panels on the body, and the effect of one cruciform panel on the 
other. The wing-tail interference problem is discussed and some 
results presented. A brief discussion of viscous effects, skin tem- 
peratures, and elastic deformations is included,” 

A. J. Eggers, Jr., USA 


3853. HoSek, J., Effect of small variations in airplane charac- 
teristic data on its performance, Engng. Rev., Prague no. 7, 15-34, 
Feb. 1951. 


3854. HoSek, J., Tolerances for airplane rates-of-climb, 
climbing times and ceilings, Engng. Rev., Prague no. 7, 35-41, 
Apr. 1951. 


$ 


Aeroelasticity (Flutter, Divergence, etc.) 
(See also Revs. 3847, 3879) 


3855. Ruppel, W., and Weber, R., Flutter analysis in the 
supersonic range (in French), ZAMP 4, 2, 128-145, 1953. 

A systematic method of calculating the elements of the 
flutter determinant for swept wings, based on two-dimensional 
theory applied to sections rigid chordwise, is presented in some 
detail. The method lends itself to digital mechanization. 

C. M. Ablow, USA 


3856. Broglio, L., On the calculation of the critical velocities 
of wings (in Italian), Aerotecnica 33, 1, 13-26, Feb. 1953. 

Critical flutter velocity of a wing depends largely on its lowest 
frequencies of free torsional vibrations. These frequencies and 
the critical flight velocity for torsional divergence of wings are 
given as characteristic numbers (eigenvalues) of a differential 
equation of the type 


ad|B(x)-dd/dxr)/dx + w*- j(x): 3 = 0 


which can be easily transformed into a more simple nondimen- 
sional form. The end conditions for cantilever wings are: 
v = Oforr = 0, anddd/dz = Oforr = a; but the same equation 
with other end conditions is of practical importance in other fields 
of engineering. 

The maximum and minimum basic frequencies of 2r — 1 parts 
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of the original wing form the upper and lower boundaries for eigen- 
values of order r of the whole wing. Close approximatious for 
these values can be obtained if well-known equation for the sum 
of the n-th powers of the reciprocal eigenvalues from the theory 
of integral equations is used to divide the wing in appropriate 
sections and to derive new inequalities of greater precision. 
Special expressions of greater accuracy but of a somewhat re- 
stricted validity are given for the lower boundaries of eigen- 
values. The division of the wing may be preferably carried on 
graphically. In a numerical example, upper and lower boundaries 
for frequencies of free torsional vibrations and for critical diver- 
gence speed of a wing are calculated with an accuracy from 2 to 
4%, A. Kuhelj, Yugoslavia 


3857. Reissner, E., A problem of the theory of oscillating 
airfoils, Proc. First U. S. nat. Congr. appl. Mech., June 1951; 
J. W. Edwards, Ann Arbor, Mich., 923-925, 1952. 

Author presents an approximate solution for the aerodynamic 
forces on an airfoil of infinite span, which is derived from his 
previous work for the case of finite span. A table shows the effects 
of aspect ratio and reduced frequency on these forces. 

B. Smilg, USA 


3858. Schwartz, M. D., On the application of station func- 
tions to the transient aeroelastic problems, Proc. First U. 8. nat. 
Congr. appl. Mech., June 1951; J. W. Edwards, Ann Arbor, 
Mich., 917-922, 1952. 

It is shown that application of the station-function technique 
to the transient aervelastic problem leads to a method of deter- 
mining the aeroelastic response characteristics by a minimum of 
calculations. Since the true physical system is dealt with 
directly, the results obtained present the same information as 
would be obtained by flight tests. 

The simplified illustrative example indicates that it is possible 
to compare experimental and theoretical results directly. It is 
demonstrated that rigid-body degrees of freedom, wings of arbi- 
trary planform, or rigidly or elastically mounted wing masses can 
be introduced into the problem without undue complication. 

From author’s summary by V. P. Zimnoch, USA 


3859. Stewart, W., Higher harmonics of flapping on the heli- 
copter rotor, Aero. Res. Counc. Lond. curr. Pap. 121, 16 pp., Mar. 
1952, published 1953. 

The theory and methods of determining the amplitudes of 
flapping harmonics of a helicopter rotor blade up to the sixth order 
are presented. The calculations for a straight, rigid blade are 
given as solutions of a system of simultaneous algebraic equations 
of Clapeyron type. This paper is a valuable contribution to the 
literature on helicopter rotor analysis. Its main shortcoming is 
the limitation of a rigid blade and its neglect of blade stall con- 
siderations, but it does lead the way for expansion of work on the 
subject. R. A. Young, USA 


Propellers, Fans, Turbines, Pumps, etc. 
(See also Revs. 3655, 3662, 3797, 3841, 3886, 3891, 3896, 3898, 3922) 


3860. Theodorsen, T., Theory of propellers, “Fluid Dy- 
namics,’ Proc. Symp. appl. Math., vol. 1V; New York, McGraw- 
Hill Book Co., Inc., 109-116, 1953. 

Summary of the vortex theory of propellers is given in a simple 
form. The terms axial loss and mass coefficient are explained. 
It is shown how ideal efficiency, thrust, and torque can be deter- 
mined by graphical analysis, making use of the tables of the 
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circulation functions given in the author’s book [“Theory of 
propellers,” McGraw-Hill Book Co., Inc., New York]. Tietjens 
has recently used a similar method for the determination of the 
optimum efficiency of a type of ship propellers whose blade charac- 
teristics are known as a function of several parameters [AMR 6, 
Rev. 2387]. The reviewer has also calculated the ideal efficiency 
of propellers on similar lines, in a paper which is to be published 
shortly, and agrees with the author that the method of graphical 
analysis using the circulation distribution is simpler than pure 
theoretical analysis and is sufficiently accurate. 
Y. V. G. Acharya, Holland 


3861. Wells, R. J., and Crocker, B. E., Sound radiation 
patterns of gas turbine exhaust stacks, J. acoust. Soc. Amer. 25, 3, 
433-437, May 1953. 

Sound radiation in an engine test cell is calculated by assuming 
a uniform plane source at the stack opening and as measured by a 
rectangular band analyzing instrument. A circular stack is found 
to be more effective in beaming the high-frequency sound upward 
than a square stack. Case of uniform pressure but random phase 
distribution at source is also treated for square stack. Agreement 
with experiment is reasonably satisfactory. 

L. S. Dzung, Switzerland 


3862. Speer, E. E., Design and development of a broad- 
range, high-efficiency centrifugal compressor for a small gas- 
turbine-compressor unit, Jrans. ASME 75, 3, 395-404, Apr 
1953. 

Operating characteristics of the compressor of a small gas-tur- 
nine compressor which produces all of its useful output in com- 
pressed air are discussed. Design conditions include high effi- 
ciency over a wide flow range, with rising head as delivered flow 
is reduced for pulsation-free operation at low flows. 

The presented analysis shows a 30° to 35° backward-curved im- 
peller would produce the design conditions. 

Test results are presented for a two-stage compressor with a 
double-suction first stage and single-suction second stage. In a 
unit of envelope, dimensions of 16-in. diam by 13.5-in. length, at 
1710 rpm, an adiabatic efficiency of 81.2%, a compression ratio of 
3.36, and a flow rate of 2.5 lb per sec of standard inlet air were 
obtained. H. W. Iversen, USA 


3863. Betz, A., On the calculation of cascade flow at fairly 
great distances between the blades (in German), ZAMM 33, 4, 
113-116, Apr. 1953. 

The singularity method for calculating the flow around airfoils 
in cascade was developed by the author in 1931. The funda- 
mental idea of this method consists in replacing the airfoils in 
cascade either by single vortexes or by continuous distributions o! 
vortexes. The flow around each airfoil will then be found by the 
superposition of three flows: (1) The flow which is not being dis- 
turbed by the airfoil in cascade (‘“‘mean flow’’); (2) the flow which 
is induced by the airfoil in question; (3) the flow which is induced 
by the remaining airfoils. By application of sources and sinks one 
can also take into consideration the shape (thickness) of the air- 
foils. 

The calculations following this method can generally be exe- 
cuted only by a graphical integration. In this case both principal 
tasks—(a) calculation of the shape of the airfoils, and (b) study of 
the effect of any existing airfoils in caseade—can be solved with 
any sufficient exactness. [See, e.g., APM 462, 1952. ] 

In this paper, the author considers infinitely thin airfoils in 
cascade. The third of the above-mentioned flows is represented 
by a series development. Only the first term need be used when 
there are sufficiently great distances between the airfoils in cas- 
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cade. The consideration of a certain distribution of vorticity 
y(/) along the airfoil’s length / is reduced to turning moments 
and moments of inertia of the distribution of vorticity. This 
means a considerable abridgment of the calculational work, and 
sufficient exactness will be obtained for large distances between 
the airfoils in cascade. M. Strscheletzky, Germany 


3864. Sen, S., Some aspects of constant reaction axial flow 
compressor design, J. Instn. Engr. (India) 32, 3, 105-119, Mar. 


1952. 


3865. Ghoneim, M. M., Measurements of heat transfer and 
of volumetric efficiency on an air compressor (in German), Mitt. 
Inst. Thermodyn. Verbrennungsmotor., ETH Ziirich no. 11, 53 pp., 
1952. 

Author measured heat-transfer coefficient and its effect on a 
volumetric efficiency of a specially built reciprocating compressor 
at various compression ratios, piston speeds, and clearance vol- 
umes. Heat transfer was found to increase only slightly with in- 
creasing piston speed but decreased markedly with increasing 
clearance volume. Compression ratio did not seem to affect heat 
transfer, 

Reviewer misses a more systematic and quantitative evaluation 
of the test results. Some elementary theoretical developments 
are in error. For example, the heat flow was taken as the integra- 
tion of TdS, although the state change within the compressor 
evlinder was far from being quasistatic. At another place, the 
terms —peVe + piVi + 1 J 2*pdV were said to cancel, while 
evidently they add up to —, J? Vdp. 

L. 8. Dzung, Switzerland 


3866. Pennington, R., Centrifugal pumps in steam power 
stations, Instn. mech. Engrs. Proc. (B) 1B, 4, 129-140, 1952. 

Condenser-circulating, condensate-extraction, and boiler-feed 
centrifugal-pump applications are discussed in terms of the de- 
pression head. Depression head is defined as the drop in pressure 
between the pump inlet flange and the region of lowest pressure in 
the impeller inlet. Empirical relations of the specific speed, 
capacity, and limiting depression héad to prevent cavitation are 
shown for standard pump-design practice. 

Author includes discussion of condensate system operation with 
free-level and controlled-level condensers; boiler-feed pump 
operation with constant-speed and variable-speed drive, stability 
in parallel operation, and fluid temperature rise in the pump at re- 
duced pump loads; and relative economy of high-temperature 
pump compared to high-pressure heater boiler-feed systems. 

Development of the depression-head relationships contains 
errors in argument, although the final form is correct. Author 
omits comparisons with other published information on operation 
limits of centrifugal pumps due to cavitation. Analysis of the 
fluid temperature rise in a pump, and of the relative merits of the 
different beiler-feed systems are in error due to neglect of com- 
pressibility influences. H. W. Iversen, USA 


3867. Fraenkel, L. E., Some curves for use in calculations of 
the performance of conical centrebody intakes at supersonic 
speeds and at full mass flow, Aero. Res. Counc. Lond. curr. Pap. 
108, 6 pp., 27 pp. of figs., Dec. 1951, published 1953. 

The following parameters useful in the calculation of the per- 
formance of single conical center-body intakes are presented in 
graphical form: (1) Shock wave inclination angle, (2) pre-entry, 
or additive drag coefficient, (3) full mass-flow ratio, and (4) conical 
flow variables of flow direction, Mach number, and pressure co- 
efficient. 

A range of free-stream Mach numbers from 1.3 to 3.0 is con- 
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sidered with semicone angles of 15, 20, 22.5, 25, 30 deg. The 
material is taken directly from tabulated conical-flow solutions 
for y = 1.405. The variation of the parameters with ¥ is briefly 
indicated. R. W. Bower, USA 


3868. Lausetti, A., Logarithmic charts for the efficiency 
characteristics of turboreactors (in Italian), Conv. Stud. Propul. 
Reaz., Milano, Apr. 1952, 33-37; Suppl. Ric. sci. 22, 5, 1952. 

In turboreactor techniques, the diagrams of specific consump- 
tion as a function of the thrust at a given number of revolutions 
and at various heights are well known as a means of representing 
their use characteristics. Nevertheless, in order to obtain a com- 
plete picture of turboreactor efficiency, it is necessary to make use 
of several diagrams, one for each rotation rating of the turbine- 
compressor group. 

The author points out that, by means of logarithmic scales, it 
is possible to sum up in one single diagram all the characteristics 
of turboreactors which are of interest to the plane designer, and 
he presents one of these diagrams as an example. 

From author’s summary 


3869. Panetti, M., General investigation of the problem of 
jet propulsion (in Italian), Conv. Stud. Propul. Reaz., Milano, 
Apr. 1952, 3-18; Suppl. Ric. sct. 22, 5, 1952. 

The general character of the work cycle of the turbojet engines 
and the calculation of the final state of the turbine in view of the 
changes in its degree of reaction are stated at the beginning. 
Then author deals with the problem of similarity between flights 
at various heights and deduces the relation between the thrust 
and the specific consumption at similar rates. 

These rules are confirmed by comparison of the De Havilland 
diagrams for the Goblin-35 turbojet engines. 

The advantages of direction variators of the shovels at rates 
different from those indicated in the draft are also mentioned. 

From author’s summary 


3870. Majorca, S., Short note on new testing techniques of 
the Fiat Company for the experimental analysis of turbojets (in 
Italian), Conv. Stud. Propul. Reaz., Milano, Apr. 1952, 67-74; 
Suppl. Ric. sci. 22, 5, 1952. 

Here are briefly described the test apparatuses that lately 
have been developed by Aviation Engines Experience Center of 
Fiat (Sangone). These apparatuses include equipments for 
measuring the quantity of air drawn and fuel consumed by a 
jet engine operating on the test bench; an “‘automatic observer” 
for recording in flight the operation data of the engine and of the 
airframe; a special bench for ground testing and measuring the 
static thrust of the engine fitted to the aircraft; and, finally, 
an apparatus for testing the jet impellers at overspeed. 

From author’s summary 


Flow and Flight Test Techniques 
(See also Revs. 3843, 3844, 3870, 3902, 3903) 


3871. Straub, L. G., Killen, J. M., and Lamb, O. P., Velocity 
measurements of air-water mixtures, Proc. Amer. Soc. civ. 
Engrs. 79, Separ. no. 193, 14 pp., May 1953. 

Paper discusses a meter for measuring velocities in air-water mix- 
tures. The meter marks a small element of a flowing mixture 
and then records the time this marked element traverses a fixed 
distance. The marking is done by injecting a very small amount 
of salt solution or similar electrical conductor into the stream. 
The passage of this ionized cloudlet is detected by electrodes at 
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fixed stations in the flow path. These electrodes are connected 
to an electronic circuit and a cathode-ray tube. Information is 
given as to the practicality of operation, the effectiveness and the 


R. C. Binder, USA 


accuracy of the meter. 


3872. Mignolet, J. C. P., Simple and multiple gas microin- 
troductors for adsorrtion studies, J. sci. Instrum. 30, 1, 15-17, 
Jan. 1953. 

An improved microintroductor is described which enables 
measured volumes of gas from 0.2-50 mm? or more to be intro- 
duced into an apparatus at a low pressure. Several microintro- 
ductors can be combined together with an important reduction 
in complication. These simple and multiple microintroductors, 
using the mercury cutoff principle throughout, allow very pure 
gases to be handled without risk of contamination. They are well 
adapted for adsorption studies on evaporated films. 

From author’s summary 


3873. Borden, A., Shelton, G. L., Jr., and Ball, W. E., Jr., 
An electrolytic tank developed for obtaining velocity and pressure 
distributions about hydrodynamic forms, David W. Taylor Mod. 
Basin Rep. 824, 35 pp., Apr. 1953. 

The design and development of an electrolytic tank are de- 
scribed and a discussion is given of some of the difficulties en- 
countered in putting the tank into operation. The techniques de- 
veloped for finding the velocity and pressure distributions about 
cylindrical bodies and about three-dimensional bodies of revolu- 
tion are described, and some results obtained for bodies with 
known velocity and pressure distributions are presented. 

From authors’ summary 


387“ Mielenz, K.-D., and Schénheit, E., On the theory of 
quartz u.ament manometer (in German), Z. angew. Phys. 5, 3, 
90-94, Mar. 1953. 

Author solves filament equation of motion for small harmonic 
oscillations and low gas pressures. The damping effect by the 
gas, which is proportional to the pressure, is ascribed to both 
velocity components of the gas molecules, perpendicular to the 
filame.it. Maxwell-Boltzmann’s velocity distribution is assumed 
to remain valid and the molecules to be perfectly elastically re- 
flected. The derived value for f:/, agrees with existing one-fila- 
ment experimental data. It is shown that it is not permissible to 
neglect the velocity component perpendicular to the direction of 
oscillation. Data of two-filament meters, some of them pre- 
sented by author, show more damping than predicted by one- 
filament theory, probably due to the unavoidable thickening at 


the junction of the two filaments. Yap Kie Jan, Holland 


3875. Honnell, P. M., Anomalous transient response of a 
crystal pick-up, J. acoust. Soc. Amer. 25, 3, 570-574, May 1953. 

An account of experimental investigation into spurious, high- 
frequency components in the transient response signal from a 
Brush BL-301 erystal vibration pickup. A cissoidal calibration of 
the pickup indicates that the anomalous character of the transient 
response is the result of multiple resonances of the flexure mem- 
ber. Experiments also indicate that the sensitivity of the device 
is increased when the flexure member is mass loaded. 


E. J. Martin, Jr., USA 


3876. van de Vooren, A. I., Theory of the Erdmann inter- 
ferometer for investigation of compressible flows, Appl. sci. Res. 
(B) 3, 1, 18-28, 1953. 

Interferometry discussed is of the field absorption type, pro- 
posed by 8S. F. Erdmann [AMR 4, Rev. 4595], where the camera 
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takes a picture of the optical inhomogeneity in the light of 
partially masked diffraction image of the illuminating (mono- 
chromatic) source. Local intensity of illumination at screen is 
represented by an integral in whose integrand the phase dif- 
ferences due to the geometry and the optical inhomogeneity 
appear superimposed. Paper improves theory of fringe forma- 
tion by retaining coordinate-dependence of former to within linear 
approximation in the integrand, rather than eliminating it by an 
averaging procedure, as done in earlier studies. Resulting formu- 
las are numerically evaluated to construct illumination intensity 
on screen for rectangular objects of uniform optical density gradi- 
ent, the diffraction image being masked by an infinite slit norma! 
to the density gradient. Improved agreement with observed 
qualitative features is claimed. F. J. Weyl, USA 


3877. Love, E. S., and Grigsby, C. E., A new shadowgraph 
technique for the observation for conical flow phenomena in 
supersonic flow and preliminary results obtained for a triangular 
wing, NACA TN 2950, 16 pp., May 1953. 

Authors’ new technique permits the study of supersonic flow 
around a conical or triangular wing structure in a plane nearly 
normal to the axis of propagation. A conical light field with the 
light source located near the front of the model and close to the 
apex of the flow field is superimposed on the conical or almost 
conical flow field and is projected on a screen downstream of the 
model to give a shadowgraph. Either a point light source inside 
the tunnel or an external light source with an appropriate optica! 
system is used. To prevent choking of the tunnel by the projec- 
tion screen, it is not a solid disk but a rectangular flat metal 
strip which is made to rotate like a propeller in a plane normal 
to the flow direction. The camera is located at an appropriate 
angle outside the tunnel. The shadowgraphs presented for dif- 
ferent flow conditions around a triangular wing suggest that the 
method has interesting possibilities for shock-wave investigations. 

Ruth N. Weltmann, USA 


3878. Baines, W. D., and Smith, I. D., A continuous record- 
ing point gauge for the measurement of surface waves, Nat. Hes. 
Counc. Canad. mech. Engng. Rep. no. MH-38, 15 pp., 6 figs., Mar. 
1953. 

Device was developed as means for studying unsteady flow in 
river models and consists of sensing and telemetering components; 
paper describes only the sensing element. Sensing element is a 
solenoid-driven vertical probe with platinum tip, with simple 
thyratron circuit regulating solenoid action. Sensitivity is de- 
termined largely by mechanical constants of the system, including 
mass, dashpot damping value, and surface tension height. Units 
described measure the water-surface elevation to 0.001 ft and 
will respond to level changes of 0.15 in '/jo sec. 


J. H. Carr, USA 


3879. Murrow, H. N., and Payne, C. B., Flight investigation 
of the effect of transient wing response on wing strains of a four- 
engine bomber airplane in rough air, NACA TN 2951, 24 pp., 
May 1953. 

Report presents results of flight measurements of strain ampli- 
fication effect in wing due to dynamic response under gust loads. 
In a plot of ratio of wing-strain-in-gust to wing-strain-in-steady 1-¢ 
pull-up vs. average acceleration measured at two nodes of the 
wing first symmetrical bending mode, the slope of fitted straight 
line is defined as amplification factor (A-F). Test results show 
A-F varies along half-span, being slightly higher at root end (near 
root, 1.31; near tip, 1.27). Calculations are alleged to show, for 
consideration of first bending mode only that, inboard, A-F is 1.34, 
while near tip A-F is 0.99 for a 5-chord-to-peak sine gust. Meas 
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urements show minor effect on A-F of 13% mass increase and 
10% speed increase. Mass increase confined to wing made an 
estimated 7% reduction in frequency of wing first symmetrical 
bending mode. Tests show about 19% reduction in A-F for in- 
crease in time to peak nodal acceleration from 0.1 sec to 0.6 sec. 
Wing twist appears to have minor effect compared to estimated 
angle-of-attack change, due to low amplitude and highly alter- 
nating character of twist during much slower angle-of-attack 
change. Shear strain measurements are too irregular to be satis- 
factorily definitive at all but most outboard stations. 
P. R. Hardesty, USA 


3880. Clark, A. B. J., and Harris, F. T., with an appendix by 
Roberson, R. E., Free-flight air-drag measurement techniques, 
J. aero. Sci. 19, 6, 385-390, June 1952. 

Using a conventionally suspended ballistic pendulum with a 
period of 3.2 sec, data have been secured for determining the air- 
drag coefficient Cp for cal 0.50 spheres in the region of Mach 
numbers 1.4 to 5.4. Pendulums having seismographic suspensions 
w.th periods from 17.5 to 30 see were also used in securing some of 
the above data. When corrections for end effects were made, the 
values for Cp were in close agreement with results by other 
methods. The ballistic pendulum method is applicable to the de- 
termination of air-drag coefficients of small projectiles when 
suitably designed baffle holes are used. J. E. Brock, USA 


3881. Khalil, K. H., Wind tunnel investigations on rotating 
blades of aerofoil section, /nstn. mech. Engrs. Proc. (A) 166, 4, 
419-426, 1952. 

See AMR 6, Rev. 1043. 


3882. Schlichting, H., Report on the special field ‘‘Inter- 
ference’’ to the wind-tunnel committee in Febuary 1945, NACA 
TM 1347, 46 pp., May 1953. 

Contains an outline of investigations dealing with interference 
effects on the static stability of various airplane configurations 
that had been conducted, were being conducted, and were started 
at the time of this present report. Results of several investiga- 
tions are presented and discussed briefly. A supplement is 
attached showing the configurations tested and outlining the 
various test programs. Suggestions for future investigations are 
also included. 

From author’s summary by R. M. Crane, USA 


3883. Fallis, W. B., Johnston, G. W., Lee, J. D., Tucker, 
N. B., and Wade, J. H., Design and calibration of the Institute of 
Aerophysics 16 in. X 16 in. supersonic wind tunnel, [’niv. 
Toronto, Inst. Aerophys. Rep. no. 15, 91 pp., Mar. 1953. 

The design and construction features of the Institute of Aero- 
physics 16-in. X 16-in. supersonic wind tunnel are described. It 
operates as an intermittent, atmosphere-to-vacuum blowdown 
tunnel by utilizing the pressure differential which exists between 
a large dry air chamber and a 40-ft-diam vacuum sphere. The 
running time over the working Mach number range is about 20 
sec or longer. 

Performance curves are presented for sphere evacua@ion, pres- 
sure recovery, and tunnel running time. 

The calibration results for the mahogany nozzle blocks at M, = 
1.56 and M, = 2.48 are given in detail. The Mach number dis- 
tribution compares favorably with other supersonic wind tunnels. 

From authors’ summary 


3884. Haneman, V. S., Rauch, L. L., Leite, R. J., and Co- 
tecchia, U. A., Automatic reduction of wind-tunnel data, Aero. 
Engng. Rev. 12, 2, 42-47, Feb. 1953. 
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An analog computer has been developed to eliminate the present 
costly time-consuming process of manual data reduction. This 
computer will take the output of transducers, operate on them, 
correct for tares, position, etc., and produce a d-c voltage propor- 
tional to the desired quantities of their coefficients. The main 
features include: Immediate computation and presentation of 
results; ability to follow dynamic phenomena up to 500 cps; 
an accuracy at least as high as the average transducer; self- 
balancing and checking of various components; calculation of a 
“east squares” fitting to test data; ability to integrate pressure 
data over a model for force; and low-cost construction. 

From authors’ summary 


Thermodynamics 
(See also Revs. 3657, 3748, 3813, 3948, 3953, 3961) 


3885. Hearth, D. P., and Perchonok, E., Analysis of heat 
addition in a convergent-divergent nozzle, NACA TN 2938, 18 
pp., Apr. 1953. 

A flow analysis is made for a convergent-divergent nozzle 
wherein the effect of heat addition to the divergent stream is re- 
lated to the variation of exit Mach number, static pressure, total 
pressure, and jet thrust. The analysis was based on the assump- 
tion that the flow was one-dimensional, inviscid; the working 
fluid a perfect gas with a constant ratio of specific heats. The 
convergent expansion was considered to be isentropic, whereas 
the divergent expansion was characterized by heat addition (due 
to delayed combustion processes, for example) in such a way as to 
yield a power-function variation of total temperature with the 
cross-sectional area of the flow. The results indicate for increasing 
heat addition: (1) An increase in thrust; (2) a decrease in exit 
Mach number; (3) an increase in exit static pressure; and (4) a 
decrease in exit. total pressure. It was further indicated that 
overexpansion of a convergent-divergent nozzle might be re- 
duced by addition of heat in the divergent section. 

R. M. Drake, Jr., USA 


3886. Hamrick, J. T., and Beede, W. L., Some investiga- 
tions with wet compression, 7rans. ASME 75, 3, 409-418, Apr. 
1953. 

Paper presents the results of some experimental investigations 
on several centrifugal-flow compressors using water injection. In 
addition, mechanical considerations, special instrumentation, and 
theoretical aspects are discussed and a method of computing 
adiabatic efficiency with wet compression is presented. 

From authors’ summary 


3887. Heller, L., Fighting the war on irreversible loss of 
energy (in German), Acta Techn. Hung., Budapest 6, 3-4, 263 
309, 1953. 

Author pleads for judging efficiency in heat engineering in terms 
of increases in entropy rather than in terms of a balance of work 
and heat, so that attention is automatically focused on possi- 
bilities of improvement. This proposition is illustrated by dis- 
cussing the best use of cooling water which is supplied by two 
sources of different temperature, the throttling of steam, and 
other examples. R. Eisenschitz, England 


3888. Machlin, E. S., Some applications of the thermody- 
namic theory of irreversible processes to physical metallurgy, ./. 
Metals 5, 3, 437-445, Mar. 1953. 

The basic postulate states that an irreversible process proceeds 
ata rate which is proportional to the magnitude of the decrease in 
free energy, provided that the magnitude is sufficiently small. 
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This postulate usually covers the processes which occur at the 
surfaces of growing crystals or grains within metals. Theoreti- 
cally, the rate of growth of a crystal is a function of its size. 
Observed rates of crystal growth are usually limiting values as 
determined for crystals too large to exhibit size effects. The in- 
duction effect is ascribed to slow growth of submicroscopic crystals 
rather than delayed initiation of the crystallization process. The 
theoretical effect on growth rate of impurities which travel with 
grain boundaries is consistent with some experimental observa- 
The disappearance of submicroscopic crystals is ex- 


J. D. Bush, USA 


tions. 


plained. 


3889. Netz, H., Prevention of corrosion by means of fume- 
dispersion installations (in German), Werkstoffe Korr. 4, 1, 2+, 
Jan. 1953. 

Paper presents some ideas on the accelerated corrosive de- 
struction of metal members in humid localities. Simple methods 
of fume dispersion are discussed from the thermodynamical point 


R. Nilson, Sweden 


of view . 


3890. Szér, P., Data on the thermoelastic behavior of rubber 
(in Hungarian), Magyar Tudoményos Akad. Kémiai Osztdlyénak 
Kézleményet 1, 3-4, 79-90, 1952. 

A comparison is made of the thermodynamic formulas concern- 
ing elasticity of rubber deduced by Elliot and Lippmann on the 
one hand, and by G. Gee and G. M. Bartenev on the other. A 
conclusion was reached that no essential difference exists between 
the two, except that the evaluation of the Bartenev formula gives 
a more general picture of the thermic behavior of rubber. Meas- 
urements were made to prove the validity of the equations in case 
of compression, and it has been ascertained that intrinsic energy 
does not change up to a 20% compression and the Bartenev 
equation holds good up to the same compression. In the course 
of experiments, the value of 8 has been determined from the 
change of the elasticity constant with the change in temperature. 
It has been shown that in the event of compression also the 
modulus increases linearly with absolute temperature. 


Courtesy of Hungarian Technical Abstracts I. Findly 


3891. Robinson, S. T., The closed-cycle gas-turbine power 
plant, ASME Ann. Meet., New York, Dec. 1952. Paper no. 52— 
A-137, 24 pp., 18 figs. 

After a short review of the development of the closed-cycle 
plant up to the present, the thermodynamical basis of the cycle 
isexplained. The special advantages with regard to turbomachin- 
ery size and part-load efficiency are stressed. The special prob- 
lems related to the heat-transfer equipment are treated in detail, 
as are also various constructional questions. 

EF. Haenni, Switzerland 


3892. Bailey, N. P., Energy flow and conversion, ASME 
Ann. Meet., New York, Dec. 1952. Paper no. 52—A-54, 19 pp. 

Author states that total energy flow rate (power) of a gas when 
flowing from one region to another should be determined by add- 
ing the rates of flow of the following: (1) Internal energy, (2) 
kinetic energy, (3) transmitted energy. The first two terms are 
defined as usual in physics or thermodynamics. Transmitted 
energy rate is defined as the product of static pressure, area, and 
velocity. When this term is rewritten, as weight rate of flow 
times pressure times specific volume, and added to the first term 
their sum is rate of flow of total enthalpy. This shows the above 
equation to be equivalent to the usual equation of energy rate for 
gas flow. 

The author states that pressure is a result of the surrounding 
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gas and not a true measure of energy stored in the gas itself, and 
hence the term enthalpy is not necessarily constant when flow is 
being created. He further states, “This transmitted energy, as 
previously discussed, is supplied either by the power unit or hy 
the internal energy of the stationary surrounding atmosphere, de- 
pending on operating conditions. 

“Such an energy balance cannot be arrived at by using wind- 
tunnel superposition and conventional methods of handling the 
energy equation. Superposition results in leaving all the energy 
in the air stream regardless of the supposed output of the jet en- 
gine. There appear to be good and sufficient reasons to call for a 
re-examination of present methods. 

‘Most fluid-mechanics books of the past 15 years do not so 
much as mention the fact that superposition is being used, let 
alone point out that velocity superposition is invalid in the study 
of energy changes.”’ 

When the method is applied to the analysis of the thrust force 
on the jet engine, for both free flight and thrust conditions, the 
reviewer finds that the resultant equations are similar to those 
developed by conventional methods. However, the author con- 
cludes as follows: ‘‘(1) The formation of flow in a gas at rest in 
space is a process which is not described by the conventional 
energy equation of thermodynamics. (2) The concept of en- 
thalpy is not a pure property of a medium, since it also involves 
an implied process. For that reason, transmitted energy and in- 
ternal energy should be carried as separate terms in the general 
energy flow equation. (3) In the study of flow, velocity super- 
position is invalid for the study of energy changes. The flow of an 
initially moving gas about a stationary object is not the energy 
equivalent of the flow that forms in a stationary gas as an object 
moves through it. For that reason, velocity superposition should 
not be used in the analysis of such processes as jet-engine cycles.” 

A. 8S. Andes, USA 


3893. Kihara, T., and Hirschfelder, J. O., Schematic theory 
of flame propagation, Univ. Wisc., Nav. Res. Lav., CM-766, 19 
pp., Feb. 1953. 

The propagation velocity of one-dimensional steady flames sus- 
tained by a unimolecular or a bimolecular reaction has bee! 
treated theoretically by means of an idealized model of the reac- 
tion rate and under some simplifying assumptions. 

From authors’ summary 


3894. Barret, P., Temperature and thermal equilibrium in a 
diffusion flame (in French), Publ. sci. tech. Min. Air Paris no. 273, 
114 pp., 1952. 

Paper describes research to determine if thermal equilibrium 
exists between gas and carbon particles in diffusion flames of 
acetylene in air. 

Theoretical study of application of line reversal method to 
illuminating flames is made. Author concludes that coincidence 
of temperatures of gas as measured by sodium-line reversal 
method and of particles as measured by Kurlbaum method is 
criterion of uniformity of temperature as weil as of thermal equi- 
librium., Kurlbaum method is an optical method which essentially 
determines what brightness of reference source is not modified by 
interposition of flame between source and an optical pyrometer. 

Experimental study yielded the following results: For thin 
flames, agreement between the two temperatures was reasonably 
good. For cylindrical flames at lower flow rates, agreement was 
poor except where two temperatures could be measured at a local 
point. For incandescent flames, this is possible only at outer 
surface of flame. Experimental results coupled with theory sug- 
gest thermal equilibrium exists but temperature is not uniform. 

Author concludes that classical optical methods alone are not 
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sufficient to investigate distribution of temperature in incandes- 
cent flames. Only in the case where uniformity of temperature 
has been verified can methods utilizing radiation of particles 
accurately represent the temperature of gas volume considered. 
Reviewer finds experimental section in paper unusually com- 
plete, with good bibliography. A useful paper for workers in the 
field. Marjorie W. Evans, USA 


3895. Osborne, F. E., High temperature propellent reac- 
tions, Aircr. Engng. 24, 279, 134-137, May 1952. 

A method is presented for determining the concentrations of 
the gaseous products resulting from any CHON-type propellant 
reaction. Tabulated values are presented of the enthalpy and 
entropy of the constituents for the temperature range, 2800 to 
3400 K. Values are also shown for the equilibrium constants for 
the pertinent chemical reactions. Thermodynamic equilibrium 
and perfect-gas behavior are assumed throughout. 


J. H. Childs, USA 


3896. Ruegg, F. W., and Klug, H. J., Analytical and experi- 
mental studies with idealized gas turbine combustors, /. Fes. 
nat. Bur. Stands. 49, 5, 279-298, Nov. 1952. 

Problems of flow, heat release, and mixing in gas-turbine com- 
bustion chambers are discussed and analyzed. The analysis is 
based on an ideal or equivalent chamber in which the end result 
is the same as in the conventional chamber, but in which the 
functions are separate and distinct. A large primary zone is 
advantageous, but the combustion process still is burdened by an 
inverse relationship between primary air and fuel. Conditions 
favorable to combustion in the primary zone over the whole range 
of operation are realized by means of a mechanical control. 
Agreement between analysis and experiment was demonstrated 
by tests of a chamber with a mechanical control. Comparison 
of the field of mixing of primary flame gas and secondary air with 
other studies of mixing revealed a general similarity but a slower 
rate of mixing that is ascribed to the effects of a large difference of 
temperature or density in these experiments. 

From authors’ summary 

It should be noted that there is no guarantee of high com- 
bustion efficiency at all operating conditions, freedom from car- 
bon, or wide stable operating conditions by following the above 
design criteria. 

The authors have attempted a simple analysis of a turbine en- 
gine combustor and have succeeded in this attempt to a limited 
degree. The reader, however, may be misled in the thought that 
a combustor designed by the methods employed should give good 
results. It should be pointed out that there are a number of de- 
sign criteria that a good chamber should have, but these do not 
guarantee low pressure drop, high combustion efficiency at all 
operating conditions, freedom from carbonization, or a wide range 
of stable operation. 

The idea of a mechanical control to keep a constant full-air 
ratio near stoichiometric conditions in the primary zone is a good 
one and has been tried experimentally with some success, but the 
actual installation in an engine would be difficult mechanically. 

The chemical reaction kinetics have been ignored in the article 
to keep the analysis simple, but it is known that the reaction rate 
increases at a rate greater than linear when combustor size is 
increased. Gaseous fuel also simplifies the analysis, but since 
vaporizers are still being perfected, the problems of fuel, fuel 
volatility, and nozzle design are still problems. 

Another point which may affect the analysis is the present 
trend toward compressors which handle large amounts of air at 
present compressor sizes. This means that in order to prevent 
an inerease in combustor size and thus increase the aerodynamic 
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drag, the velocity through the combustor inlet must be much 
higher than the authors considered, particularly at high Mach 
numbers. High compression ratios would have some effect on 
reducing the inlet velocity, but it will still be high. 

Analyses of this type must be made to give a general picture of 
some of the phenomena which occur, but no one has yet predicted 
or designed a combustor from theory; it is still very much a cut- 
and-try solution, using general criteria such as found in this 
article for basic design. A. W. Jones, USA 


3897. Holmes, V. V., Pahnke, A. J., Uyehara, O. A., and 
Myers, P. S., Combustion of a low-volatility fuel in a turbojet 
combustion chamber—Effects of fuel vaporization, 7 rans. 
ASME 75, 7, 1303-1310, Oct. 1953. 

An experimental program testing the effect of preheating fuel 
in gas-turbine-type burners on combustion efficiency is reported. 
Using a Diesel fuel oil, 37° API, 653° F EP, tests were conducted 
over a fuel temperature range of 100 to 750 F and air-fuel ratios 
of 9 to 170. Operating off the burner design point, combustion 
efficiency increased with fuel temperature from an initial low of 
58% to a maximum of 90% at 700 F. Only slight variability of 
efficiency with air-fuel ratio was observed. The primary causa- 
tive factor appeared to be the fuel droplet vaporization. 

N. A. Hall, USA 


3898. Lloyd, P., Combustion in the gasturbine. A survey of 
war-time research and development, Aero. Res. Counc. Lond. 
Rep. Mem. 2579, 45 pp., May 1946, published 1952. 

This paper deals with the development of gas-turbine combus- 
tion chambers until 1946. It gives a historical summary and out- 
lines the problems of early development. Both English and 
German combustion chambers are described, and comparative 
performance tests are presented together with some development 
of ramjet combustors. Details of research relating to the flow in 
atomizers, the process of atomization, and vaporization of hydro- 
fuels are described. In addition, the ignition and burning of fuel 
sprays as well as flame stabilization problems are analyzed. 
Finally, mechanical characteristics, coking of fuel, and the per- 
formance of the complete chamber are reviewed. 

The conclusion is reached that understanding of the component 
processes is in itself incomplete and that the combustion-chamber 
design does not lend itself to comprehensive theoretical treat- 
ment. Progress is achieved to a considerable extent by experi- 
mentation. 

This paper presents an interesting survey in a field where 
rapid progress has been made during the past few years. 

H. E. Sheets, USA 


3899. Sherman, R. A., Sawyer, R. T., and Keinath, G. E., 
The combustion of pulverized coal in a water-cooled radiant tube, 
ASME Ann. Meet., New York, Dec. 1952. Paper no. 52—A-123, 
10 pp. 

Paper presents a prelimigary experimental investigation of a 
method for burning pulverized coal at rates of heat release of the 
order of 400,000 Btu per cu ft per hr for steam-locomotive applica- 
tions. This was accomplished by burning a high-volatile pul- 
verized coal in 5-in. (OD) alloy-steel radiant tubes of 10, 15, and 
20-ft lengths, respectively, which were surrounded by 6-in. con- 
centric boiler tubes forming the inside tubes of a water heat ex- 
changer. 

Firing rates of 40 to 160 lb coal per hr were used with no slag 
deposit at rates lower than 80 and a thin layer at the higher rates. 
The efficiency of combustion (20-40%) was low, but the tests 
demonstrated that pulverized coal could be burned with very high 
rates of heat release without slagging difficulties as usually en- 
countered. 
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A design of a locomotive employing this type of combustion 
R. E. Bolz, USA 


chamber is given. 


3900. Anselm, W., Vertical cement kilns. Rotating cement 
kilns (in Spanish), Jnst. teen. Constr. Cem. Publ. 116, 26 pp., July 
1952. 

Vertical kilns and revolving kilns for manufacturing Portland 
cement are thoroughly treated in two separate papers. The burn- 
ing process in vertical kilns depends basically on dimensions and 
type of the kiln, on granulometry of combustibles and raw ma- 
terials, and on physical and chemical reaction between combus- 
tibles and raw materials. Characteristics of kilns during the past 
{0 vears and up to modern types are discussed, especially the 
position of the sinterization zone (raising from the bottom to the 
top of the kiln), reduction of burning energy (from 1500 to 1000 
keal per kg of clinker), increase of air consumption (up to 200°), 
and increase of production (from 55 to 220 tons per day). Other 
important factors are thoroughly discussed and amply illustrated 
by diagrams, such as characteristics of injectors, granulation, pres- 
sure and amount of air, temperature of air and gas and their ve- 
locities, etc. A similar study is presented on revolving kilns having 
capacities from 400 to 1000 tons per day. Comparative data are 
J. J. Polivka, USA 


ot special interest. 


Heat and Mass Transfer 


(See also Revs. 3817, 3836, 3865, 3894, 3899, 3936, 3939, 3941, 
3942, 3943, 3945, 3948, 3953) 


3901. Tessin, W., and Jakob, M., Influence of unheated 
starting sections on the heat transfer from a cylinder to gas 
streams parallel to the axis, Trans. ASME 75, 4, 473-481, May 
1953. 

Authors studied the effect of hydrodynamic starting length on 
the rate of heat transfer between a heated cylinder and an air 
stream flowing parallel to its longitudinal axis, both in the 
laminar and turbulent region. A description of the testing 
apparatus is given. In their calculation of the film coefficient of 
heat transfer, variation of temperature along the heated length is 
taken into consideration. For flow in the turbulent region, a 
correlation for Nusselt number based on mean surface coefficient 
which includes the effects of the starting length can be represented 
by 


(Nyu)e = 0.0307(N ge), 2/L)-* 


where x and L are the heated and total length, respectively. An 
expression for Nusselt number based on local surface coefficient is 
derived. Within the range of temperature and air velocity 
studied, vibration control seems to have little effect on heat 
transfer. On the other hand, a slightly inclined flow shows 
noticeable influence. 

The effect of changing cylinder radius on heat-transfer rate is 
also discussed. 

There are several misprints in the mathematical expressions 
given. B. T. Chao, USA 


3902. de Graaf, J.G.A., and van der Held, E. F. M., The re- 
lation between the heat transfer and the convection phenomena 
in enclosed plane layers, Appl. sci. Res. (A) 3, 6, 393-409, 1953. 

Experimental study of heat transmission through a layer of 
air (6.9, 12.6, 22.9 mm thick) between two solid plates (43 « 43 
cm?). The plates can be tilted about a horizontal axis; a steady 
difference of temperature of 10-100 C is maintained between 
them, and the heat flow observed is corrected for radiation. 
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Transmission of heat is investigated for vertical, oblique, and 
horizontal air cushions. Results are formulated and plotted in 
terms of dimensionless units (Nusselt and Grashof numbers). 

Circulation is directly observed by means of an optical method 
and by introducing smoke into the air layer. In accord with 
previous authors, it is found that, under suitable conditions, the 
air cushion breaks up into numerous cells or columns of locally 
circulating air. A new type of roll-shaped local circulation is 
described as appearing in oblique air cushions. 

R. Eisenschitz, England 


3903. Sibulkin, M., and Eber, G. R., On the variation of heat 
transfer with Mach number in wind tunnels having constant 
supply conditions, /. aero. Sci. 20, 4, 288-289, Apr. 1953. 

Paper shows that constant value of average Nusselt number 
divided by square root of Reynolds number found in tests of cones 
in supersonic flow is predicted by both incompressible and com- 
pressible laminar-flo,. ->'utions for particular conditions of tests, 
Therefore, conclusion of previous paper [AMR 5, Rev. 1812] that 
incompressible solution is adequate under all conditions is not 
warranted, since compressible theory indicates dependence of 
Nusselt-Reynolds number relationship on factors (particularly 
total temperature) not varied during tests. 

W. F. Davis, USA 


3904. Millsaps, K. .d Pohlhausen, K., Thermal distribu- 
tions in Jeffery-Hame! !:. ws between nonparallel plane walls, ./. 
aero. Sci. 20, 3, 187-196, Mar. 1953. 

Viscous, incompressible flow in converging and diverging plane 
wall channels is considered in virtue of the velocity profiles given 
earlier by Jeffery and Hamel as exact solutions of the Navier- 
Stokes equations. The corresponding thermal energy equation is 
considered and found to be reducible to an ordinary differential 
equation with variable coefficients. Solution of this ordinary 
equation is effected numerically for apex included angles of 10 
for Reynolds numbers 684-5000 and for Prandtl numbers 0.5—10. 
The thermal distributions so obtained are shown graphically. 


R. M. Drake, Jr., USA 


3905. Miiller, W., Energy equations for the heat transfer of 
viscous compressible fluid flow (in German), Ost. Ing.-Arch. 7, 
2, 77-87, 1953. 

Paper develops various forms of differential equation for energ) 
conservation in compressible media using vectorial and dyadic 
notation. Application is made to case of damped, single-plane 


D. R. Chapman, USA 


sound waves in an infinite media. 


3906. Trocki, T., and Nelson, D. B., Liquid-metal heat-trans- 
fer system for nuciear power plants, Mech. Engng., N. Y. 75, 6, 
472-476, June 1953. 

A cursory description of the construction and operation of a 
steam generation system in which liquid sodium and _ then 
sodium-potassium alloy transferred the heat in a stepwise process 
from an oil-fired heater to the water. The study extended over a 
period of 3 years. W. L. Sibbitt, USA 


3907. Johnson, J. E., Regenerator heat exchangers for gas- 
turbines, Aero. Res. Counc. Lond. Rep. Mem. 2630, 72 pp., May 
1948, published 1952. 

Paper is concerned with two separate subjects: (a) Analysis of 
the regenerative or rotating-type counterflow heat exchanger; 
and (b) test data for screen and plate-type matrixes usable in 
such a heat exchanger. 

Analysis is an approximate one on the lines of a method de- 
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veloped by Hausen. Method starts from a solution to the 
problem of initial cooling of a uniformly heated matrix by a steady 
flow of fluid. A solution to the final regenerator problem is then 
built up from the initial cooling solution in which the regenerator 
matrix is assumed to be split into a number of small elements 
throughout which the temperature is considered to be uniform 
and varying continuously with time only. Solutions are presented 
in tubular and graphical form for equal-flow heat-capacity rates 
and equal blow times, but an approximation for unequal blow 
times is also presented. 

Experimental data, both heat-transfer and flow-friction, are 
presented for a number of wire screen matrixes, and plate matrixes 
forming triangular flow passages. These data were obtained in a 
transient test rig in which the matrix was uniformly heated, and 
then cooled by air passage, temperature as a function of time of 
the emerging air being recorded. The data were reduced using a 
single-blow solution. Numerical examples for application of the 
regenerator with the test matrixes to gas-turbine plants are also 
presented. W. M. Kays, USA 

3908. Poppendiek, H. F., Transient and steady-state heat 
transfer in irradiated citrus fruit, 7’rans. ASME 75, 3, 421-425, 
Apr. 1953. 

This paper presents an analytical study of the thermal struc- 
ture within citrus fruits that are artificially heated by radiant 
orchard heaters; this analysis may be utilized to establish more 
firmly orehard-heating design criteria. Transient and steady- 
state temperature solutions are derived for an ideal heat-tansfer 
system consisting of a homogeneous sphere which suddenly re- 
ceives radiant energy from a point source and loses energy by 
convection and reradiation to the surroundings. These solutions 
are compared to a set of experimental temperature measurements 
within an orange which was transiently irradiated in an orchard. 

From author’s summary by R. A. Gross, USA 


3909. Szombatfalvy, A., The cooling of a fluid flowing in a 
pipe line (in Hungarian), Gép 3, 11, 510-513, 1951. 

Proceeding from the equality of the quantity of heat delivered 
by the fluid within a unit of time and the quantity of heat con- 
ducted away on the surface of the tube, —Mdr = A(r — T')dt, 
where M is heat capacity of the fluid columns, A heat-transfer 
capacity of the pipe, 7 temperature of the fluid, 7’ ambient cooling 
water temperature, ¢ time, the following formula is deduced for 
the temperature of the issuing fluid 


tT = Dycr(r — T)/4eAs + T 


where D is diameter of the pipe, s length of the pipe, v speed of the 
flow, A specific heat-transfer factor, y and c specific gravity and 
specific heat of fluid, respectively. Two numerical examples of 
application are given for the computing of A for a pipe coil of 
given dimensions and for the increase of cooling capacity of a pipe 
coil of given dimensions by raising the speed of flow », or, if that 
should not lead to the required results, by changing dimensions d 
and s of the pipe coil. 

Courtesy of Hungarian Technical Abstracts 


3910. Gelder, T. F., Lewis, J. P., and Koutz, S. L., Icing pro- 
tection for a turbojet transport airplane: heating requirements, 
methods of protection, and performance penalties, NACA TN 
2866, 57 pp., Jan. 1953. 


3911. Lovass-Nagy, V., The mathematical investigation of 
cooling phenomena (in Hungarian), Magyar Technika no. 10, 58- 
63, 1951. 

This study, prepared in the Institute of Applied Mathematics 
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of the Hungarian Academy of Sciences, resolved a problem con- 
nected with the heat treatment of the rotor iron cores for tur- 
bogenerators, which is of decisive importance for the generation of 
electric power; namely, how the temperature of any arbitrarily 
given point of a metal cylinder with given dimensions (limited 
length) may be computed at a given moment during heating or 
cooling of the cylinder if the initial thermic state of the cylinder 
and the ambient temperature are known. The laws for the heat 
current developing in the interior of the cylinder and for the heat 
transfer developing on its surface are 


6u/bt = a®V2u and k(du/dn) 


—h(u — uo) 


If the 0 point of the temperature scale is shifted to up and the 
initial temperature is assumed to be u; = J, the equation in cylin- 
drical coordinates is, after differentiation and integration, finally 
given in the form u(r,z;t) = (u, — u)- Z(&,7)R(p,r’) + u, where 


E=xz/L, p=r/r, 


A numerical example is worked out by means of the deduced 
formulas, and the isothermic lines of temperature distribution over 
a cross section of the given cylinder are drafted on the basis of the 
obtained table. These isothermic lines furnish information on 
the temperature gradients as well. 

Courtesy of Hungarian Technical Abstracts 


‘ 


tT = (a*t)/Le, 7’ = (a*t)/r? 


3912. Jaeger, J. C., Conduction of heat in a solid with 
periodic boundary conditions, with an application to the surface of 
the moon, Proc. Camh. phil. Soc. 49, part 2, 355-359, Apr. 1953. 

A relaxation method is developed to determine when steady 
conditions have been attained, the average flux into a semi- 
infinite solid with thermal properties being independent of tem- 
perature and with surface conditions varying periodically with 
time. Using Laplace transforms, the average flux into a solid 
during an interval can be obtained when the boundary conditions 
have period T which is divided into N equal intervals. The re- 
sult is in terms of a rapidly converging integral which may be 
evaluated numerically. Numerical results are stated for the case 
of N = 20. 

An expression is given for the average flux into a solid during an 
interval when the surface temperature is a periodic step function. 
The author states that, for usual cases, boundary conditions con- 
sist of N algebraic equations for the periodic step temperatures. 
A short discussion is given of the accuracy of the method for the 
case of a sinusoidal surface temperature. 

The method is applied to the variation of surface temperature 
of the moon at the equator during a lunation. A set of curves is 
given for the surface temperatures of homogeneous solids with 
various values for the product of thermal conductivity, density, 
and specific heat. 

Extensions are indicated, such as effect of surface skin of negligi- 
ble heat capacity, and microwave temperature. 

The paper presents a numerical method comparatively free of 
difficulty for calculating over a short time interval the average 
flux from periodic surface temperatures. The average flux may be 
replaced by another periodic quantity. 

G. A. Hawkins and E. A. Trabant, USA 


©3913. Lykov, A. V., Theory of conduction of heat [Teoriya 
teploprovodnossti], Moscow, Gosud. Izdat. Tekh.-Teor. Lit., 
1952, 392 pp. 

This textbook for students of the Russian technical high 
schools is divided into 14 chapters. 

First ‘of all come three sections of introductory character ex- 
plaining physical and mathematical principles of conduction of 
heat. Chapters 4-7 are devoted to detailed study of temperature 
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fields without sources, problems being classified according to the 
most important types of boundary conditions. The followmg 
three main parts discuss the idea of sinks and sources and show its 
significance in solving problems on conduction of heat. Then 
come questions involving latent heat, experimental methods of de- 
termining thermal constants of insulators, cases where thermal 
coefficients depend upon temperature, and others. The last chap- 
ter gives a short account of the Laplace transformation and its use 
in theoretical conduction of heat. 

The volume is based, for the most part, on operational methods 
and contains valuable information for students and engineers: 
nevertheless, it should be welcome as giving a broader outlook on 
various methods applied in mathematical theory of conduction of 
heat. Mathematician and computing engineer will certainly 
prefer, in this regard, the well-known work by Carslaw and 


Jaeger. V. Vodiéka, Czechoslovakia 


3914. Still, E. W., Temperature control of jet-engined air- 
craft, J. :oy. aero. Soc. 57, 506, 89-102, Feb. 1953. 

The rapid development of the jet engine has been responsible 
for a complete change of outlook in air transport. The purpose 
of this paper is to illustrate some of the problems and to indicate 
ways in which they have been solved. The subjects discussed are 
those of temperature control of (1) pressure cabins of aircraft, (2) 
engine intakes (for deicing), and (3) aircraft wing surfaces (for 


deicing ). From author’s summary 


3915. Strehlow, R. A., The temperature dependence of the 
mutual diffusion coefficient for four gaseous systems, l/niv. 
Wisc., Nav. Res. Lab., CM-776, 20 pp., Feb. 1953. 

Diffusion coefficients have been measured for the systems 
He—A, H.—A, H.—nC,Hy, and H,—S£, over the temperature 
range of 13 C to 150 C. The values were determined by a 
point concentration analysis while diffusion proceeded at one end 
of a Loschmidt-type cell. The analysis was made with a hot-wire 
technique and utilized the large difference in thermal conductivity 
to indicate concentration. The generalized equations for caleu- 
lating D from an experiment with a Loschmidt-type cell are 
given, as well as an analysis of the errors involved in calculating 
D from these data. 

The data were used to calculate binary force constants for the 
Lennard-Jones 6-12 potential. In the system SF 6—Hb, these are 
e/k = 320 K and (r9).2 = 3.25 A. The other three systems fit the 
theory very poorly. The middle temperature value was about 
5% low, relative to the theoretical curve through the high and low 
data point. The difficulties of calculating Lennard-Jones force 
constants from experimental viscosity or diffusion data are dis- 


cussed. From author’s summary 


3916. Brandstaetter, F.. Comments on the method by H. 
Mache for the determination of diffusion coefficients for air in 
water (in German), ( sf. Akad. Wiss. math.-nat. Kl. S.B. Wa 161, 
4-6, 107-130, 1952. 

Mache’s method for the determination of diffusion coefficients 
of air in water is based on the observation of the increase or de- 
crease of air bubbles in water saturated with air [Wiener Ber. 138, 
529, 1929]. Author discusses the difficulty, that diffusion co- 
efficients determined by this method show an apparent de- 
pendence on the radius of the bubble. His conclusion is that this 
effect is due to the influence of traces of impurities in tht water, 
which influence the passage of the air through the wall of the 
bubble. H. C. Brinkman, Indonesia 
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3917. Spielman, M., and Jakob, M., Local coefficients of 
mass transfer by evaporation of water into an air jet, Trans. 
ASME 75, 3, 385-392, Apr. 1953. 

A previous paper dealt with the heat transfer in the flow of an 
air jet parallel to a plane plate. The present paper reports on ex- 
periments on evaporation from wet porous plates to such a jet. 
A satisfactory correlation of a modified Nusselt number with » 
Reynolds number and a starting-length function is presented, 
The influence of the starting points of hydrodynamic, thermal, 
and diffusional boundary layers is discussed, with reference to 
previous work on this subject. 

From authors’ summary by 8. 8S. Penner, USA 


Acoustics 
(See also Revs. 3816, 3861) 


3918. Schréder, F.-K., Sound absorption as a function of the 
angle of incidence (in German), Acustica 3, 2, 54-66, 1953. 

The reflection coefficient of a plane sound wave is determined 
experimentally, using a pulse in a flat room at frequencies be- 
tween 0.9 and 5 ke and at angles of incidence between 0 and 70 
deg. The absorbers were porous materials with and without foil 
facings of different kinds. The results on porous materials agree 
fairly well with the theory, the ones on resonating devices onl) 
qualitatively. F. E. Borgnis, USA 

3919. Kuhl, W., The properties of water-filled tubes for the 
measurement of impedance and sound velocity (in German), 
Akust. Bethefte no. 1, 111-123, 1953. 

Thick-walled vertical metal tubes, open at the top and filled 
with water, were used, the source of sound being placed near the 
bottom. Disregarding the Poisson ratio of the tube material, 
author derives a simple approximate expression for the ratio c’/c 
of the actual speed of propagation of sound in the water in the 
tube to its value in the unlimited medium in terms of the ratios 
(volume modulus of liquid) /( Young’s modulus of solid) and (exter- 
nal radius r.)/(internal radius r;), which is in satisfactory agree- 
ment with T. H. Gronwall’s expansion [Phys. Rev. 30, 1, 71-83, 
1927}. Also considered is the dispersion of c’ at very high fre- 
quencies due to the variation of sound pressure over the cross 
section of the tube. Measurements of c’ in water in a steel tube, 
with r; = 2.5 em and rz = 4.0 cm and other tubes at frequencies 
from 3 to 80 keps, lead to agreement with the theoretical values to 
within the experimental accuracy of 0.2°%. 

The acoustic impedance is measured by analysis of the standing 
waves produced, obtaining the ratio of pressure maximum to 
pressure minimum with the aid of a small tourmaline piezoelectn: 
microphone, the results being shown -raphically as a function of 
frequency for the three tubes used. 

Measurements in fresh water at 10 keps and temperatures from 
15.5 to 20.5 C vield c = 1482 + 1m/s at 20 C, independent oi 
the amount of dissolved air. 

This investigation, carried out from 1939 to 1943 but pub- 
lished only now, is similar in several respects to the work done by 
Fay, Brown, and Fortier [J. acoust. Soc. Amer. 19, 5, 850-855, 
1947] on the practicability of a water-filled impedance tube. 


R. Heller, USA 


3920. Lenihan, J. M. A., The velocity of sound in air, 
Acustica 2, 5, 205-212, 1952. 

Object of the experiments reported was to measure accurate!) 
the velocity of sound in free air rather than in a tube. The ob- 
servations consisted of wave-length measurements of a steady 
sound of accurately known frequency. Wave length was deter- 
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mined with the aid of a microphone mounted on a lead screw, 
successive phase coincidences being observed oscillographically 
following suitable pulse shaping of the transmitted and received 
signals. The result obtained, 331.45 + 0.04 m/s under standard 
conditions, agrees well with values obtained by other methods. 
F. G. Blake, Jr., USA 


3921. Mawardi, O. K., and Dyer, I., On noise of aerody- 
namic origin, J. acoust. Soc. Amer. 25, 3, 389-395, May 1953. 

Few other articles have discussed the quantitative aspects of 
the conversion of the mechanical energy associated with air flow to 
acoustic noise, a problem of concern to designers of airplanes and 
their associated installations. Qualitative arguments suggest 
that, for given similar flow conditions, the spectrum function of 
the acoustic source and the conversion efficiency should be con- 
stants. These are used to correlate noises from wind tunnels, 
turbojet engines, and air jets. Differences between systems exist 
in efficiencies and spectra. E. Ackerman, USA 


3922. Regier, A. A., and Hubbard, H. H., Status of research 
on propeller noise and its reduction, J. acoust. Soc. Amer. 25, 3, 
395-404, May 1953. 

The basic concepts concerning the mechanism of propeller- 
noise generation are reviewed, and equations for calculating the 
noise field both near and far from the propeller are given. The 
problem of noise due to nonsteady airloads on the blades, and 
differences in noise from the approaching and retreating blades 
are discussed. Effect of tip speed, number of blades, blade 
thickness, and blade width are considered, and it is shown that 
reducing the tip speed and increasing the number of blades are 
probably the most effective means of reducing the efficiency of 
noise generation and alleviating the noise problem. Noise char- 
acteristics of such special types as the supersonic, dual-rotating, 
tandem, and shrouded propeller are also presented. Studies show 
that substantial noise reduction on transport-type propellers 
would result in a considerable weight penalty. For the propeller- 
driven aircraft in the 400 to 500-mph speed range, the slower- 
turning quieter propeller is likely to have better propulsive ef- 
ficiency than the noisier high-speed propeller. Hence, in this 
speed range, the weight penalty of the quieter propeller may be 
offset by its higher propulsive efficiency. 

From authors’ summary by N. Tetervin, USA 


3923. von Gierke, H. E., Physical characteristics of aircraft 
noise sources, J. acoust. Soc. Amer. 25, 3, 367-378, May 1953. 
A knowledge of the physical characteristics of the noise sources 
is necessary in order to define the magnitude of various aircraft 
noise problems. Available basic characteristics of different air- 
craft noise sources for the condition of zero forward speed are 
summarized; total acoustic power, acoustic mechanical efficiency, 
directivity and frequency characteristics are given for the rotation 
and vortex noise of propellers, for the exhaust noise of reciprocat- 
ing engines, and for different types of jet engines. Some of the 
inechanisms of noise generation are discussed, and the influence of 
changes in parameters, such as tip speed of the propeller and di- 
ameter or velocity of the gas jets, are shown. In cases where 
measurements on the actual propulsion systems are incomplete, 
some conclusions are drawn from experiments on model airscrews 
ind small air jets. The changes in the characteristics of the noise 
generators during flight are discussed briefly. 
From author’s summary by H. H. Hubbard, USA 


3924. Powell, A., The noise of choked jets, J. acoust. Svc. 
Amer. 25, 3, 385-389, May 1953. 
With supersonic or choked jets, the noise sound pressure may 
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increase with as much as the ninth power of the velocity, At the 
same time the flow shows a repetitive cellular structure in terms 
of effective stream diameter. By use of a 0.7-in. XK 0.12-in. 
rectangular orifice, it could be further seen that the cells are ini- 
tially on the axis, but soon become displaced alternately to’ one 
side and the other. The disturbance displacements increase in 
magnitude downstream until chaotic turbulence is reached. 
From the number of cells, the directional characteristics of the 
noise may be calculated. These disturbances in displacements are 
allied with sound waves radiated both forward and backward; 
the upstream sound is of lower frequency than the downstream, 
and there is a 180° phase shift across the jet. 

Among suggestions for delaying the onset of the cell disturbance 
and hence reducing the noise are: Employ a gauze cylinder as a 
nozzle extension; introduce cambered radial vanes into the flow 
to set up steady axial vortexes; or nick the exit edge of the nozzle. 
It is interesting that this latter artifice is used in organ pipes to 
make them speak with less delay. V. Salmon, USA 


Baliistics, Detonics (Explosions) 


3925. Travers, S., and Touchard, L., The gun with an in- 
ternal nozzle (in French), Mém. artill. fr. 27, 2, 247-278, 1953. 

Authors continue examination of guns witi internal nozzle 
(Hoch-und-Niederdruck Kanone), reviewed in AMR 6, Rev. 3589. 
They study advantages of using proper convergent-divergent 
nozzles instead of simple cylindrical channels, aerodynamics of 
the transient flow in the gun, and the maximum velocities 
attainable. J. Corner, England 


3926. Fayolle, P., and Naslin, P., Measurement of short 
time intervals (in French), Wém. artill. fr. 26, 27, 4, 1,2; 767-817, 
13-75, 281-346, 1952, 1953. 

The three papers are a comprehensive and critical survey of the 
numerous equipments and techniques that are available for the 
measurement of short time intervals (milliseconds and fractions 
thereof) of the type commonly encountered in ballistics and shock- 
wave phenomena. The following division of material is made: 
Limits of accuracy; fundamental and secondary time standards; 
electromechanical chronographs; and electronic chronographs. 
The material is clearly presented and, as indicated by the authors, 
ought to be extremely valuable to both the experienced and in- 
experienced investigator in guiding his choice of experimental 
procedures and in directing his attention to the difficulties and 
limitations involved in the measurement of short time intervals. 
The survey is particularly welcome since no comparable survey 


exists. J. S. Rinehart, USA 


3927. Besse, L., Calculus of probability and ballistic applica- 
tions (in French), Mém. artill. fr. 26, 27, 4, 1; 923-1003, 99-129; 
1952, 1953. 

In these sections (labeled chapters VI through X1), author con- 
tinues his detailed exposition of probability theory. Some appli- 
cations are made to distribution of hits in artillery fire and to 
quality control of ammunition, but most of this material is pure 
mathematical exposition. These chapters discuss: Properties of 
the Gaussian law; convergence toward the normal law; the law 
of large numbers, and the generalized Bernoulli theorem; Pear- 
son’s criterion, and the chi-square distribution; verification and 
criteria of normality; notions in the theory of sampling, and 
laws on the distribution of characteristics of samples. 

Author emphasizes a number of features sometimes over- 
looked. Other chapters are to follow. A. A. Bennett, USA 
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3928. Brosheer, B. C., Pontiac cold-extrudes rocket pro- 
jectiles, Amer. Mach. 97, 1, 118-120, Jan. 5, 1953. 


Soil Mechanics, Seepage 


3929. Bishop, A. W., and Gamal Eldin, A. K., The effect of 
stress history on the relation between @ and porosity in sand, 
Proc. Third inter. Conf. Soil Mech. Foundation Engng., Aug. 
16-27, 1953, in 3 vols., vol. I, pp. 100-105. SFr 75. 

Paper covers series of triaxial tests on medium sand from the 
Folkestone beds, with samples 1.5 in. round X 3.5 in. long. Un- 
drained and drained triaxial compression tests were carried out 
with isotropic consolidation, then with anisotropic consolidation, 
and finally with overconsolidation. Drained compression tests 
with failure caused by removal of minor principal stress, test on 
dry sand, and actual existing tests were also performed. As con- 
cluded by the authors, the angle of internal friction is independent 
of the stress history for this material; however, the relation be- 
tween undrained strength and the consolidation pressure seems 
influenced by anisotropic consolidation. Reference is made to 
work by Taylor and others on the same principles, with clay as a 
The 


work is of great use for laboratory technicians and designers in re- 


study medium, and it is noted that more work is required. 


gard to the performance and significance of the triaxial tests. 
R. Quintal, Canada 


3930. Anonymous, The unified soil classification system, 
Appendixes A, B, Wwys. Exp. Sta. tech. Memo. no. 3-357, 1, 2, 3; 
30 pp., 11 pp., 9 pp.; Mar. 1953. 

The Unified system of soil classification was adopted by the 
Corps of Engineers, U. 8. Army, and the Bureau of Reclamation 
in January 1952. The base of the Unified system is the Casagrande 
system of soils classification, tentatively adopted by the Corps of 
Engineers in 1942 [see ASCE Trans. 113, p. 901, 1948]. 

The scope of the Unified system is broader than the Casagrande 
system, the former being intended to apply to embankments, 
foundations, roads, and airfields, while the latter was intended 
primarily for airfields. 

The two systems will appear to be quite similar. Both divide 
soils into three principal divisions: coarse-grained, fine-grained, 
and highly organic. Each divides the coarse-grained division into 
8 groups, the fine-grained division into 6 groups, and each lumps 
the organic soils into one group. Both rely heavily on a descrip- 
tion of the soil, in addition to the group symbol. Both allow for 
borderline cases by the use of dual symbols. 

The dividing lines between major categories within the unified 
system are arbitrarily defined to coincide with a U. 8. Standard 
sieve size. For example, the coarse-grained soils are defined as 
those wherein more than half the material is larger than no. 200 
sieve size. Gravels are defined as those coarse-grained soils 
where more than half of coarse-grained fraction is larger than no. 4 
sieve size. Similarly, sands are those where more than half the 
coarse fraction is smaller than ne 4 sieve size. 

The Unified system distinguishes between coarse-grained soils 
by (1) two empirical coefficients based on gradation: the uni- 
formity coefficient (=Dm/Dy), and a coefficient of curvature 
[= (Dw)?/Deo X Dy], and (2) Atterberg limits of the binder, if 
present. (The binder is defined, in accordance with Casagrande, 
as the fraction passing a no. 40 U.S. Standard sieve. ) 

Fine-grained soils are classified on the basis of their Atterberg 
limits, supplemented by observations of dry strength, reaction to 
shaking test, and consistency near plastic limit. 

Highly organic soils are separated from the coarse-grained and 
fine-grained divisions by means of visual examination, where the 
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highly organic soils are identified by their color, odor, spongy feel, 
and, sometimes, fibrous texture. 

The report contains much practical information on methods for 
field examination of soils and gives examples of typical soils in the 
various categories. Appendix A is devoted to the application of 
the system to embankments and foundations, and Appendix B 
applies the system to roads and airfields. 

The Unified system is probably not the final word in soils classi- 
fication for engineering purposes. It does establish definite, if 
arbitrary, boundaries between the various divisions. It is by no 
means, however, an absolute system in which each soil fits neatl, 
into a unique category. Much reliance still must be placed on 
experience and judgment. 

The scope of the system is very broad, and there is little doubt 
that much practical experience must be gained with the system 
before its usefulness in all the intended engineering applications 
will be known. D. M. Vestal, Jr., USA 


3931. Jaky, J., Network of slip lines in soil stability, Acta 
Techn. Hung. Budapest 6, 1/2, 25-38, 1953. 

Paper examines some simple solutions of equilibrium equations 
with Coulomb’s failure condition, to determine active pressure or 
retaining wall. On the assumption that there is only one surface 
of failure passing through heel of back of wall, the conditions 
under which slip surfaces are plane or logarithmic spiral are ob- 
tained. 

A failure surface comprised of a plane and a curved surface 
(similar in shape to logarithmic spiral) is also found to be con- 
sistent with governing equations, but calculation of active earth 
pressure on this basis gives numerical values very close to those 
obtained, assuming plane surface of slip. 

R. E. Gibson, England 


3932. Pore pressures in rolled fill earth dams, 7'rans. So. 
Afr. Instn. civ. Engrs. 3, 4, 113-121, Apr. 1953. 

In the first part of the article, author discusses the effect of 
excess hydrostatic pressure gradients on the stability of slopes 
The second part deals with pore pressures in large dams during 
construction. 

It has been proposed by Hilf, in a paper submitted to the 
Second International Conference on Soil Mechanics, 1948, to de- 
termine by laboratory tests on soil samples the pore pressure ex- 
pected in buildinga dam. Unfortunately in some cases, consi Jera- 
ble discrepancy was observed between pore pressure in tests and 
in dams during construction. 

Author gives three methods for designing earth dams. (1 
Estimate the expected pore pressure on the basis of prior labora- 
(2) Use the results of pore-pressure 

dams. (3) 


tory tests on soil samples. 
measurements on previous ““Design-as-you-go”’ 
method. 

As laboratory tests have not always proved reliable, and pore 
pressure in other dams has not always been comparable, author 
thinks the third way is the best and most scientific. In this 
method, preliminary investigations are made and followed by de- 
sign, which is kept flexible, so that adjustments can be made in 
the course of construction as and when pore pressures, that are 
measured during construction, show signs of building up to dan- 


gerous intensities. F. C. de Nie, Holland 


3933. Scott, P. P., Jr., Bearden, W. G., and Howard, G. C., 
Rock rupture as affected by fluid properties, J. Petr. Technol. 5, 4, 
111-122, Apr. 1953. 

Review is given of various theories of failure pertaining to rup- 
ture of thick-walled cylinders of homogeneous, isotropic, imper- 
meable material. Series of experiments is described where 
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cylinders of neat cement, samples of limestone, sandstone, and 
shale cores from subsurface formations were ruptured by internal 
pressure. Pressure observed to rupture rock was compared to 
pressure calculated to cause inelastic action in accordance with 
various theories of failure. Authors list some of the physical 
properties that influence the resulting rupture pressure. 

Authors discuss the distribution of stresses due to the earth’s 
overburden. An attempt is made to calculate stresses that would 
act on surface of well bore due to earth’s crust. An interesting 
discussion of such possible stress distributions is given by M. King 
Hubbert. J. Aronofsky, USA 


3934. Hammond, R., Resilient forge foundations, Meéal 
Treatm. 20, 88, 15-22, Jan. 1953. 

Details are given of a method of mounting forging hammers on 
resilient foundations to minimize the heavy shocks and vibrations 
which can lead to failure of conventional foundations or affect 
adjacent buildings or machinery. All parts are visible and 
accessible for maintenance without the necessity for dismantling. 

From author’s summary 


3935. Nascimento, U., Investigation on the control and pro- 
tection of the soil foundations of Luanda (in Portuguese), Minist. 
Obras. Puibl., Lab. Engen. civ. Lisboa Pub. no. 30, 34 pp., 1952. 


Micromeritics 


3936. Chu, J. C., Kalil, J., and Wetteroth, W. A., Mass 
transfer in a fluidized bed, Chemical Engng. Progress 49, 3, 141 
149, Mar. 1953. 

When mass transfer data are correlated in terms of the Chilton- 
Colburn group jp and the Reynolds group D,G/y (D, particle 
diameter, G superficial mass velocity, u viscosity), different curves 
are obtained for fixed and fluidized beds, while the particle diameter 
seems to occur as a parameter. Results of various investigators 
are not very consistent. Gamson [title source, 47, 19, 1951 | 
succeeded in obtaining one single correlation for fixed and 
fluidized beds, in which, moreover, particle size does not occur as 
a parameter, by plotting jp/(1 — €)°? vs. Re, = D,G/p(1 — €), 
where € is bed voidage. 

Reassessing data of other investigators and combining them 
with his own data (system naphthaline-air, cylindrical Celite 
catalyst carriers, lead shot, rape seed, and small glass beads), 
author shows that a slight improvement can be gained by plotting 
jp alone against Re,. Yet the spread of data is more than 
+50% around the curve. The following correlations are proposed 
for the streamline and turbulent region. 

1 < Re, < 30 


Jo = §.7 Re, 0.78 « 
jv = 1.77 Re, ~*; 30 < Re, < 5000 


Further, an attempt is made to extend the Chilton-Colburn an- 
alogy of mass transfer and pressure drop for flow in conduits to the 
case of fixed and fluidized beds. Taking the Carman-Kozeny 
friction factor f for fixed beds, a plot against Re, gives a curve 
similar to that of jp against Re,. If the two curves are made to 
coincide at Re, = 10 and 1000, the relation 7, = f/10 is obtained 
Jy» = f/2 for pipe flow). No physical interpretation is given. 


Beyond the above Re, values, deviations occur (jp 30% too high at 
ee 100, and 40% too low at Re, = 5000). 
J. O. Hinze, Holland 


Re, = 
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Geophysics, Meteorology, Oceanography 
(See also Revs. 3673, 3674) 


3937. Saté, Y., Velocity of elastic waves propagated in media 
with small obstacles, Bull. Earthg. Res. Inst., Tokyo Univ. 31, 
part 1, 1-17, Mar. 1953. 

As in the previous paper [AMR 6, Rev. 1835], author assumes 
that the obstacles in a medium are spherical bodies. Now, solid 
obstacles are considered instead of holes filled with a liquid under 
similar conditions (large number of obstacles located in a small 
part of the whole volume). Using expressions for displacements 
and stresses in terms of spherical harmonics and an “equivalent” 
homogeneous medium, the unknown coefficients are found from 
the boundary conditions. Two equations, for the bulk modulus 
and the rigidity, are derived and some examples of variations of 
elastic constants and velocities of compressional and shear waves 
These variations depend on the proportion of volume 
W. 8. Jardetsky, USA 


are given. 
occupied by obstacles. 


3938. Charney, J. G., and Phillips, N. A., Numerical integra- 
tion of the quasi-geostrophic equations for barotropic and simple 
baroclinic flows, J. Meteor. 10, 2, 71-99, Apr. 1953. 

Several progress reports by the ‘““Charney Schoo!” in a program 
whose ultimate objective is numerical weather forecasting by 
automatic calculating machine have been abstracted previously 
[AMR 4, Revs. 945, 3737; 5, Rev. 1245; 6, Revs. 311, 1771]. 
They made essential progress and their results are now accepted 
among the world-wide meteorologists. 

Authors derived an n-level generalization of the 2!/.-dimen- 
sional model by specialization of the complete three-dimensional 
quasi-geostrophic equations. In the case n = 1, it reduces to the 
two-dimensional single-layer barotropic model; while in the 
case n = 2, it reduces to the 2'/.-dimensional double-layer baro- 
Methods of numerical integration of the 2- and 
2'/.-dimensional equations, and the machine applications for such 


tropic model. 


integrations, are fully discussed. 

The results of a series of six two-dimensional and six 2!/:-di- 
mensional forecasts for 12 and 24 hr are presented. Correlation 
(ranging about 0.6~0.9) and relating statistical 
parameters show that there is a consistent superiority of the 2!/.- 


coefficients 


dimensional over the two-dimensional forecasts, both for 12 and 24 
hr. Further, a method of integration is proposed for the n-level 
generalization of the 2'/.-dimensional model, and computation 
schemes are outlined for the general three-dimensional quasi- 
geostrophic equations. The semi-Lagrangian coordinate system 
with potential temperature as vertical coordinate is shown to 
exhibit favorable properties for machine integration. [Recent 
news from Princeton reported the 3!/s-dimensional (three-layer 
barotropic model) forecasts are noticeably superior and are 
applicable for routine weather forecasting.| An excellent paper. 
H. Arakawa, Japan 


3939. Stern, M. E., and Malkus, Joanne S., The flow of a 
stable atmosphere over a heated island, part II, J. Weteor. 10, 2, 
105-120, Apr. 1953. 

A theoretical investigation is made of the extent to which the 
flow of a stable air stream over a flat heated island is modified by 
the presence of the island, and criteria are developed to explain 
the formation of cumulus cloud trains frequently observed to the 
lee of such islands. This investigation is primarily concerned 
with the mechanism involved in the transfer of heat from the 
heated island to the overlying atmosphere, and it extends a previ- 
ously presented paper wherein an overly simplified model of heat 
transfer was taken as a rectangular pulse in the horizontal, coin- 
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ciding with the extent of the island, whose amplitude decreased 
exponentially with height [AMR 6, Rev. 2952}. The much more 
realistic model presented in this paper is based on the vertical 
transfer of heat by small-scale eddy conductivity. It is shown 
that the solution of the combined equations representing eddy 
heat transfer and the vertical displacement of a streamline from 
its undisturbed level upwind of the island leads to a streamline dis- 
placement which can be “divided into two components, one 
obeying the equation for air flow over a mountain ridge and the 
other obeying a heat-conduction equation, the latter being im- 
portant only in the near vicinity of the island.” By the use of this 
equivalent mountain, which depends upon the temperature dis- 
tribution along the surface of the island, the wind speed, ground- 
layer eddy conductivity, and the undisturbed stability in the air 
flowing over the island, it was possible to make theoretical compu- 
“tations of the wave lengths of the cumulus trains and of the 
strength of the sea breeze which agreed well with observation. 

Reviewer believes that this is an excellent example of the type 
of research needed in meteorology, where the atmosphere itself 
can serve as a laboratory for the isolation and study of atmos- 
pheric processes. J. R. Gerhardt, USA 

3940. Hudson, H. E., Jr., Stout, G. E., and Huff, F. A., Rain- 
fall studies using rain-gage networks and radar, Proc. Amer. Soc. 
civ. Engrs., 79, Separ. no. 178, 26 pp., Mar. 1953. 

The results of three years’ study on concentrated rain-gage 
networks and on measurements of rainfall extent and intensity 
by means of radar are described. The orientation, duration, and 
path of storm cells are shown to have marked effects on area-depth 
curves for a given basin in Illinois. The effects of gage density on 
mean rainfall errors are studied. Relations between storm type 
and resultant rainfall in Illinois are discussed. 

Data collected in the study on radar signal strength and rainfall 
intensity are presented and analyzed, using a new analytical ap- 
proach. Author concludes that radar is able to depict rainfall 
extent better than rain gaging, and that radar can measure rain- 
fall intensities as ably as the rain-gage networks generally used. 
teviewer believes that concrete conclusions with their applica- 
tion in the field of hydrometeorology are provided in this paper. 

From authors’ summary by H. Arakawa, Japan 


3941. Itoo, K., On the growth of ice crystals in the air, 
Pap. Meteor. Geophys. 2, 3-4, 315-316, Dec. 1951. 


3942. Itoo, K., Forms of ice crystals in the air—-On small ice 
crystals (Il), Pap. Meteor. Geophysics. 3, 3, 207-216, Jan. 1953. 


3943. Itoo, K., Size, mass and some other properties of ice 
crystals in the air—On small ice crystals (III), Pap. Meteor. 
Geophisics. 3, 4, 297-306, Mar. 1953. 


3944. Cressman, G. P., An application of absolute-vorticity 
charts, ./. Weteor. 10, 1, 17-24, Feb. 1953. 

The analysis and use of charts of absolute vorticity are de- 
scribed. Measurements from a winter and a summer series of 
maps gave 608 and 641 mb, respectively, as the pressure at the 
mean equivalent barotropic surface. It is shown that, on charts 
near the equivalent barotropic surface, the absolute-vorticity 
patterns give indications useful in short-range forecasting, since 
the lines of constant absolute vorticity are advected with nearly 
the speed of the wind. Examples are presented, showing typical 
contour and vorticity patterns for a rapidly moving pattern, a 
stationary pattern, and a situation of rapid trough develop- 


ment. From author’s summary 
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3945. Jehn, K. H., and Gerhardt, J. R., Surface atmospheric 
heat-flux analysis on the Lettau model, /. Meteor. 10, 1, 10-16, 
Feb. 1953. 

Determinations of the turbulent flux of heat at the earth’s sur- 
face are made for the period January 24-25, 1950, at Manor 
Texas, with use of mean vertical gradients of air temperature and 
wind speed, following the Lettau model of nonisotropic turbu- 
lence. Simultaneous measurements of net radiation at the sur- 
face and of heat interchange in the soil give independent measures 
of the eddy heat flux, which show reasonable agreement with 
theory under certain conditions. It is shown that these conditions 
are apparently such as to require the use of representative values 
of the potential-temperature difference over a height interval in 
the surface layer during daylight hours, and of the ratio of mean 
wind to adiabatic wind at a level in the surface layer at night. It 
is further observed that the use of the temperature profile in the 
computation of net heat flux during night hours gives rise to 
values of negative heat transfer greater in magnitude than the 
theoretical critica] limits. From authors’ summary 


3946. Palmer, C. E., The impulsive generation of certain 
changes in the tropospheric circulation, . Meteor. 10, 1, 1-9, Feb 
1953. 

Evidence is presented to show that high-level tropical cyclones 
originate over the Marshall Islands as tropospheric responses to 
sudden increases in the radiative output of the sun. Corrobora- 
tion of the hypothesis that the effect occurs at other longitudes in 
the tropics is derived from the work of Riehl, Yeh, and La Seur, 
and the implication is made that changes in the general circulatio: 
of middle latitudes follow the poleward migration of the cyclones 

The first response of the troposphere, following solar explosions 
with a delay probably less than 36 hr, is a sudden rise of tempera- 
ture in the layer between 300 mb and the tropopause over the 
equatorial convergence zone. The rate of rise is 7C per day at 100 
mb. The changes cannot be explained by advection. Cyclones 
develop on the poleward side of the upper warm ridge produced 
by the local temperature rises. 

It is suggested that, during solar flares, ultraviolet radiation of 
greatly enhanced intensity penetrates the ozonosphere near the 
equator; the absorbent is tentatively identified as water vapor. 

From author’s summary 


3947. Wahl, E. W., Singularities and the general circulation, 
J. Meteor. 10, 1, 42-45, Feb. 1953. 

The association of local or regional weather ‘‘singularities”’ wit! 
the state of the general atmospheric circulation is described. The 
concept of ‘‘primary singularities,” reflecting characteristic fea- 
tures of the general circulation, and their effect on local or ‘“‘second- 
ary singularities” is discussed, with principal respect to the Bostor 
daily record of temperature and precipitation. 

From author’s summary 


3948. Bjérgum, O., On the velocity, temperature, and 
humidity profiles in the lower atmosphere, Quart. J. roy. meteor 
Soc. 79, 339, 84-93, Jan. 1953. 

On the basis of the assumption that the eddy viscosity, eddy 
conductivity, and eddy diffusivity are determined by the first 
and second differential coefficients of the mean velocity U, 
mean potential temperature 9, and mean humidity X, formulas 
valid up to a height of about 25 m are obtained for U, 0, and X 
in terms of height above the ground. These formulas are dis- 
cussed in relation to the available observational material. 


M. V. Wilkes, England 
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3949. Péne, R., Stability criteria of air layers (in French), J. 
sci. Météor. 4, 16, 126-134, Oct.-Dec. 1952. 

Criteria are proposed for the conditions for stability or insta- 
bility of air lavers—e.g., the atmosphere. The approach is quali- 
tative and is derived primarily from considerations of the effects of 
variation of temperature and temperature gradient across a layer 
on the vertical circulation. The proposed criteria are illustrated 


schematically on pressure-temperature diagrams. 
C. Gazley, Jr., USA 


3950. Dady, G., Variations of temperature and pressure in 
the troposphere (in French), J. sci. Météor. 4, 16, 117-125, Oct.- 
Dee. 1952. 

Author discusses the application of simple statistics for corre- 
lating pressure and temperature observations in troposphere. 
Data include 365 radiosonde observations over a period of one year 
in one locale. He applies multiple correlation techniques relating 
isobaric surfaces to temperature, thus obtaining significant meas- 
ures of influence of temperature variations in different strata on 
pressure at ground level and at specified altitudes. Estimates of 
probable reliability of deductions are presented. 

J. M. DallaValle, USA 


3951. Charney, J. G., On the scale of atmospheric motions, 
Geofys. Publ. Norske Vid.-Akad. Oslo 17, 2, 17 pp., 1948. 

In the first section of this work it is shown that the geostrophic 
deviation is negligible for the primary large-scale perturbations of 
the atmosphere. If the horizontal divergence, which cannot be 
evaluated by means of the geostrophic wind, is excluded, it is 
shown that the geostrophic wind can be used to approximate the 
horizontal velocity field in all other terms in the equations of mo- 
tion. In the second section it is clearly shown that the large-scale 
motion of the atmosphere is governed by the laws of conservation 
of potential tenperature and absolute potential vorticity, and by the 
conditions that the motion be in hydrostatic and geostrophic 
equilibrium. Next it is shown by a number of illustrations that 
the simplified system does filter out the meteorologically insig- 
nificant wave components from the equations for barotropic and 
baroclinie motion. If these simplified equations are used, the 
numerical integration presupposes only a knowledge of the initial 
pressure field, a field which is given directly by available radio- 
sonde data. Lastly, it is shown that the tendency equation must 
be regarded not as an instrument for calculating pressure tenden- 
cles, but as a useful tool for calculating the speed of propagation 
of the large-scale atmospheric disturbances. 

H. Arakawa, Japan 


3952. Sakuraba, S., A note on the transformation of kinetic 
energy by large scale eddy stresses, Geophys. Mag., Tokyo 24, 2, 
117-121, Nov. 1952. 

Investigation is made of transformation of energy of planetary 
wind into energy of large scale eddies. Eddy kinetic energy 
equation is derived with work against gravity included. Result is 
obtained that the greater part of energy supply from large-scale 
eddy stresses is dissipated by a stable stratification of the atmos- 
phere; this is different from method of small oscillations applied 
to a planetary wave. Main conclusion is that, to examine the 
possibility that the kinetie energy of cyclone or wavelike disturb- 
ances in the westerlies aloft is obtained from the energy of the 
planetary wind, account must be taken of the work against 
gravity. N. Tetervin, USA 


3953. Sakuraba, S., On the change of potential energy in a 


cyclone, Geophys. Mag., Tokyo 24, 2, 109-116, Nov. 1952. 
It is argued, on theoretical grounds, that the release of latent 
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heat of condensation can supply enough energy to permit both 
the kinetic and potential energy of atmospheric systems to in- 
crease simultaneously in some cases. L. Machta, USA 


3954. Masuda, Y., On the small perturbations superposing 
upon the circular vortex, Pap. Meteor. Geophys. 3, 2, 138-156, 
Aug. 1952. 

Smaller perturbations are found within the general structure of 
tropical storms, as seen from analysis of pressure, rainfall, and 
vorticity fields. Author considers these to be of wave character 
and attempts to find theoretical expressions for their shape and 
propagation. H. Riehl, USA 


Lubrication; Bearings; Wear 


3955. Charnes, A., Saibel, E., and Ying, A. S. C., On the solu- 
tion of the Reynolds equation for slider-bearing lubrication, III, 
Trans. ASME 75, 4, 507-513, May 1953. 

Authors consider the effect of transverse curvature on the film 
lubrication of a rectangular slider bearing, allowing for side leak- 
age. The solution obtained to the Reynolds equation without 
transverse curvature, assuming a film thickness varying ex- 
ponentially in the direction of motion [AMR 5, Rev. 1594], is 
modified by a perturbation technique to allow for the effect of 
symmetrical curvature in the transverse direction. 

The method appears to be sufficiently accurate for a ratio of 
edge-to-center film thickness up to 1.40. A numerical example 
shows a decrease in load capacity and friction for a convex slider. 


W. O. Richmond, Canada 


3956. Barwell, F. T., and Milne, A. A., Criteria governing 
scuffing failure, /. /nst. Petrol. 38, 344, 624-632, Aug. 1952. 

The lubricant is not considered a constructional gear material 
in design because knowledge of gear lubrication is inadequate. 

<mpirical lubrication failure concepts are reviewed, and it is sug- 

gested that the sliding component in gearing is mainly responsible 
for surface damage. Experimental checks of existing criteria and 
pertinent observations were made, using flat-ended rectangular 
pegs sliding against flat surfaces, including a reciprocating slider 
and also a rotating disk. The study produced a tentative theory 
of failure indicating that at ‘‘some critical condition of load and 
speed depending on the rubbing combination, the increased tem- 
perature will lead to a change in area of contact, coefficient of 
friction, or other factor, sufficient to cause an unstable tempera- 
ture system rising until the melting point of the material is 
reached.”” When possible, gears should be designed to favor fluid 
film conditions; however, limiting gear loads can be increased by 
attention to surface finish and material. 

The reviewer questions the applicability of the data to gear 
failure problems and the various gear correlation expressions be- 
cause the authors’ experimental conditions (e.g., low surface 
stresses) place unwarranted emphasis on the hydrodynamic com- 
ponent. The “unstable temperature system’ probably occurs 
only after incipient failure of the boundary lubricating film 
causes increased and unstable friction. Blok’s critical tempera- 
ture relationship [Proc. Gen. Disc. Lubrication; Jnsin. Mech. 
Engr. 2, 14, 1937] expresses a factor for the influence of the oil 
that may be related to the point of incipient. failure. 

R. L. Johnson, USA 


3957. Macks, E. F., and Nemeth, Z. N., Comparison of high- 
speed operating characteristics of size 215 cylindrical-roller 
bearings as determined in turbojet engine and in laboratory test 
rig, NACA Rep. 1084, 12 pp., 1952. 

Investigation reports a continuation of work at NACA Lewis 
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Laboratory on the operating characteristics of a test bearing by a 
comparison with an actual turbojet-engine bearing. From 
theory and test, inner- and outer-race cooling-correlation curves 
were obtained for the turbojet-engine roller bearing with the 
same inner- and outer-race correlation parameters and exponents 
as those determined for the laboratory test-rig bearing. A method 
is given that enables the designer to predict the bearing tempera- 
tures from single curves. 

The turbojet-engine roller-bearing imner-race temperatures 
were 30 to 60 F higher than the outer-race-maximum tempera- 
tures; these results were opposite to the test-rig results. The 
effect of oil viscosity on the engine roller-bearing temperatures 
was significant; with the lower viscosity oils, the bearing race 
temperatures were markedly less. 

The report is excellently prepared and presented. 

J. J. Rvan, USA 


Marine Engineering Problems 


3958. Allan, J. F., Improvements in ship performance, 
Trans. Inst. mar. Engrs. 65, 5, 117-124, May 1953. 

Author surveys improvement of ship performance over the past 
25 years and finds that advances are attributable to (a) increase in 
efficiency of main propulsion machinery, (b) gains from better 
hydrodynamic design, (c) improvements in structural design and 
materials. The paper is chiefly concerned with hydrodynamic 
effects. 

In evaluating the comparative resistance of ships as deter- 
mined from model tests, the author correctly emphasizes that 
account must be taken of the fact that laminar flow phenomena 
have, in the past, given rise to low drag results which have often 
been wrongly ascribed to changes in geometry. He states that 
data obtained in England prior to 1948 must be corrected for this 
effect, but he does not state how this is done. 

For deep-sea merchant types, author finds that there have been 
definite gains in designing bow and stern for reduced wave drag, 
but that this is accomplished without bow bulbs in the range of 
economically feasible speeds. In the range beyond those con- 
sidered to be economically justified, reductions up to 10% of the 
resistance can be achieved with a suitable bulb at the forefoot. 
Comments are given on the present-day practices for cross-chan- 
nel, coaster-type, and trawler designs. Paper gives brief summary 
of the state of knowledge on skin-friction for surfaces with rough- 
ness in the “‘small’’ (fouling) and in the “large” (structural). 
Author claims that improvements in design of rudder and stern 
post design have brought about gains of 8 to 12°7 in performance 
? 


of single-screw vessels. Recommended clearances between stern 


frame and propeller are cited. A fine streamlined post with un- 
I 


balanced streamlined rudder is stated to give the best per- 
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formance, and the benefits from contra-flow designs are <is- 
claimed on the basis of carefully conducted model tests on reasoris- 
Reviewer doubts that influence of rudder and 
stern post design can be definitely established from model tests 
in which only the total hull drag and propeller thrust are meas- 
ured. 

The main dimensions of marine propellers are still determined 
from charts such as Taylor’s and Troost’s. However, the de- 
tailed section design is increasingly made to depend on vortex 
theory and empirical lift and drag data. Brief mention is made 
of ‘‘wake’’-adapted propellers in which modern sections are set to 
match the local inflow conditions and thus achieve smooth leading- 
edge flow (so-called ‘‘shockless’’ flow, a misnomer used by naval 
arcihtects) without pressure peaks. On the whole, it appears that 
modern propeller design is responsible for about 5% increase in 
efficiency. Comments are made on hull vibration as induced by 
propeller action in the hull wake. This topic is of immediate con- 


bly large scale. 


cern in ore-carrier and certain naval types and should be dealt 
with in greater length, since relatively few naval architects pay 
much attention to afterbody fullness. 

Author describes measures adopted to improve sea kindliness 
and emphasizes the need for intensive research in this domain. 
He concludes with a summary of gains which total to an average 
improvement of 25°% and an interesting comparison of the per- 
formances of the SS Queen Mary and the SS United States, as 
presenting the cumulative effect of developments in the past 25 
vears. 

Dr. Allan’s fine paper together with its references should be 
intensively studied by both students and practitioners in the field 
of naval architecture. J. P. Breslin, USA 


3959. Technical progress in shipbuilding during 1952, Ship- 
builder 60, 533, 3-10, Jan. 1953. 


3960. Technical progress in marine engineering during 1952, 
Shipbuilder 60, 533, 11-15, Jan. 1953. 


3961. Arnold, A. G., The burning of boiler oil in two- and 
four-stroke cycle Diesel engines and the development of fuel in- 
jection equipment, 7’ rans. Inst. mar. Engrs. 65, 3, 57-81, Mai 
1953. 

Boiler oil was burned in five different types of marine diesels 
The resulting experiences and the 


te- 


to save on the cost of fuel. 
necessary changes in the engines and fuel systems are given. 
sults include fuel consumption, cylinder wear, indicator ecards 
ring replacements, and pictures of pistons and injection nozzles 
The boiler oil varied considerably, since it came from ports ove! 
the world; even so, the conclusion is that it was burned satisfac- 
torily. Another conclusion is that the maintenance charges are 
reasonable. A. O. Flinner, USA 


Please Note 


The Subject and Author Indexes to AppLiep MEcHANICcS Reviews, Vol. 6, January-December, 1953, 
are to be published in separate pamphlet form and will be mailed together with the February, 1954, issue 
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Giving Books For Christmas? 


If so, you should find at least one that is just right for 
a special gift among the dramatic life stories of these 


distinguished engineers 


| REMEMBER by Dexter S. Kimball 


In this autobiography of the late Dean Kimball of Cornell lniversity are two stories. 
The one is a revealing picture of the rise of a young man from apprenticeship in a machine 
shop to the administration of o1e of the greatest engineering schools in the country. The 
other is a surprising account of America’s awakening to the miracle of the machine age. 


What Dean Kimball remembers ranges from San Francisco in the eighties to Cornell's 
campus, from engineering education to engineering practice, from the techniques of machine 
operation to the techniques of enlightened management—all told in an animated style so 
typical of his conversation and : ddresses. 

$4.00 (To ASME members, $3.20) 


ADVENTURES In the Navy ¢ In Education, Science, Engineering ¢ 
In War by W. F. Durand 


At the age of ninety-three, Dr. Durand has recorded what he considers the most interest- 
ing and important events of his life. They include a tremendous variety of activities. 
He tells of life in the wooden Navy, the reception that greeted the first steel ships, of re- 
building Stanford University after the earthquake, of his investigations of propellers at 
Cornell, the creation of the National Advisory Committee for Aeronautics, his activities as 
consultant on the Hoover Dam. Grand Coulee Dam, and other similar projects, and hun- 
dreds of other stories 


$4.00 (To ASME members, $3.20 


FRANK AND LILLIAN GILBRETH by Edna Yost 


No automobile or airplane comes off its assembly line, no man-produced item comes 
neatly packaged to its customer without the imprint upon it of Frank Gilbreth’s early work 
in motion study. Nor do employers and employees meet in the interest of better pro- 
duction or of arbitration of problems without the imprint of Lillian Gilbreth’s pioneer 
insistance uvon sound psycholcgical approach as a tool of management. Singly and to- 
gether they stressed the need for industry to deal with workers as one human being with 
another and to recognize the ht.man element as the most important one of all work. Their 
biography tells the full impressive story of their work in motion study, of the Gilbreth 
system, and of Lillian Gilbreth’s continuation of her husband’s work after his death. 


$5.50 (To ASME members, $4.40 


AUTOBIOGRAPHY OF MORTIMER E. COOLEY 


Few engineers have the length and breath of experience reflected in this autobiography. 
Dean Cooley was for more than forty years on the University of Michigan’s faculty and for 
twenty-five of those years Dean of the College of Engineering. He was also active in con- 
sulting engineering, in public service, and as a leader in the work of engineering societies. 
His memoir, written when he was past eighty, provides interesting accounts of his many 
activities. His skill as raconteur is manifest throughout the book making its reading 
pleasant and informative. 


$3.75 (To ASME members. $3.00 


AUTOBIOGRAPHY OF WILLIAM LEROY EMMET 


This book is more than an autobiography, it is an intensely interesting account of im- 
portant phases of electrical development in which the author had a leading part. They 
include the invention, design, and development of the mercury vapor power system, the 
many types of apparatus and methods of distribution used extensively in the central station 
electric industry, steam turbine electric apparatus, and the electrical propulsion of ships. 


$3.50 (To ASME members, $2.80) 
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